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    exmpeg

Native Elixir bindings for FFmpeg via the rsmpeg Rust crate.
This library replaces shelling out to the ffmpeg / ffprobe CLIs with an
in-process Rustler NIF. Every call
runs against the FFmpeg shared libraries the NIF was linked at compile time
and returns structured results as plain Elixir structs / maps.
Status
v0.1 covers the operations needed to fully replace the ffmpeg /
ffprobe CLI for the common cases:
	Operation	Replaces
	Exmpeg.probe/1	ffprobe -show_format -show_streams
	Exmpeg.remux/3	ffmpeg -i in -c copy out (with optional -ss / -t cut)
	Exmpeg.extract_frame/3	ffmpeg -ss T -i in -frames:v 1 out.jpg
	Exmpeg.extract_audio/3	ffmpeg -i in -vn -acodec pcm_s16le out.wav
	Exmpeg.concat/2	ffmpeg -f concat -i list.txt -c copy out
	Exmpeg.transcode/3	ffmpeg -i in -c:v libvpx-vp9 -c:a libopus out (and friends)

Quickstart
# Probe (ffprobe)
{:ok, info} = Exmpeg.probe("input.mkv")
info.format.duration_s
#=> 12.345

# Remux: container change, optional cut window
{:ok, _} = Exmpeg.remux("input.mkv", "output.mp4")
{:ok, _} = Exmpeg.remux("input.mp4", "clip.mp4", start_s: 5.0, duration_s: 2.0)

# Thumbnail at a timestamp, optionally resized
{:ok, _} = Exmpeg.extract_frame("input.mp4", "thumb.jpg", timestamp_s: 1.5, width: 320)

# Audio to WAV with explicit sample rate + channels
{:ok, _} = Exmpeg.extract_audio("input.mp4", "audio.wav", sample_rate: 16_000, channels: 1)

# Concat three same-codec clips
{:ok, _} = Exmpeg.concat(["a.mp4", "b.mp4", "c.mp4"], "joined.mp4")

# Re-encode to VP9 + Opus at a smaller width / lower audio rate.
# (The precompiled binaries are LGPL: VP9/Opus/MP3/AAC/FLAC work
# out of the box; H.264 via libx264 needs a GPL source build.)
{:ok, _} =
  Exmpeg.transcode("input.mov", "output.webm",
    video_codec: "libvpx-vp9", audio_codec: "libopus",
    width: 1280, sample_rate: 48_000
  )
Safety
The Rust crate is built on rsmpeg's safe wrappers with
#![deny(unsafe_code)] at the root. Two modules contain unsafe
blocks; every other module is unsafe-free.
	native/exmpeg_native/src/ffi_helpers.rs quarantines the small
number of operations rsmpeg does not yet expose safely:	clearing AVCodecParameters.codec_tag (single primitive store
on a unique &mut borrow),
	AVAudioFifo::write / AVAudioFifo::read against a frame's
extended_data per-channel pointer array,
	assigning a freshly-built AVDictionary into
AVFormatContextOutput.metadata (libavformat takes ownership).
Every unsafe block carries a SAFETY: comment naming the
invariant; unit tests in the same module exercise the round-trips.


	native/exmpeg_native/src/progress.rs reconstructs an Env<'_>
from the raw NIF_ENV captured at the entry point so that
long-running ops can emit throttled {:exmpeg_progress, ...}
messages without an OwnedEnv (which panics on dirty-scheduler
threads). The captured pointer is valid for the lifetime of the
enclosing NIF call and the emitter cannot outlive that call.

Every NIF entry point is wrapped in run_with_panic_protection, so a
Rust panic surfaces as {:error, %{type: "nif_panic", ...}} instead
of taking down the BEAM VM.
Installation
def deps do
  [
    {:exmpeg, "~> 0.1"}
  ]
end
The published Hex package ships precompiled NIFs for common targets
(aarch64-apple-darwin, x86_64-unknown-linux-gnu,
aarch64-unknown-linux-gnu); consumers do not need a Rust toolchain to
use them.
To build the NIF from source, install Rust 1.85 or newer and set
EXMPEG_BUILD=1 before compiling.
Build requirements
	FFmpeg 8.x shared libraries on the linker / loader path. rsmpeg
discovers them via pkg-config; set FFMPEG_PKG_CONFIG_PATH when
building against a non-default install.
	Rust 1.85+ for source builds.
	Elixir 1.17+ / OTP 26+.

Runtime requirements (precompiled NIF consumers)
The published Hex package ships precompiled NIF tarballs that bundle
the six FFmpeg shared libraries (libavformat, libavcodec,
libavutil, libavfilter, libswscale, libswresample) next to the
NIF and use $ORIGIN / @loader_path so the loader finds them without
LD_LIBRARY_PATH gymnastics. Consumers therefore do not need to
install FFmpeg 8 separately.
The bundled FFmpeg is built LGPL-only (--enable-libmp3lame --enable-libopus --enable-libvpx, no --enable-gpl), so the precompiled
binaries can be redistributed under this package's MIT license.
H.264 / H.265 software encoding via libx264 / libx265 is GPL and is
not in the precompiled binaries; calling transcode/3 with
video_codec: "libx264" (or "libx265") on a precompiled install
returns {:error, %Error{reason: :unsupported}}. To use them, build
from source (EXMPEG_BUILD=1) against your own GPL-enabled FFmpeg 8.
What is not bundled and must be on the host:
	libc 2.35+ (Ubuntu 24.04 / Debian 12) with libm, libdl,
libpthread. Standard on any modern Linux.
	The codec system libraries that libavcodec dlopens at decode/encode
time:	libmp3lame (libmp3lame0)
	libopus (libopus0)
	libvpx (libvpx9 or newer)
	libwebp (libwebp7 or newer) - for .webp frame output


	Their transitive system deps (libgsm, libnuma, ...) which the
distro packages above pull in automatically.

For Debian / Ubuntu:
sudo apt install -y libmp3lame0 libopus0 libvpx9 libwebp7

For macOS (Apple Silicon, via Homebrew):
brew install lame opus libvpx webp

Source builds (EXMPEG_BUILD=1) link directly against the system's
FFmpeg 8 install and so behave like a normal pkg-config consumer:
they need the dev packages (libavcodec-dev & friends) at build time
and the matching runtime libs at load time.
Errors
Every call returns either {:ok, value} or {:error, %Exmpeg.Error{}}.
Exmpeg.Error.reason/0 enumerates the categories: :invalid_request,
:io_error, :decode_error, :encode_error, :unsupported,
:runtime_error, :nif_panic, :native_error.
Development
task setup        # mix deps.get
task compile      # build the NIF (first run takes several minutes)
task test         # fast Elixir unit tests
task test:rust    # cargo test
task lint         # mix credo --strict + cargo clippy -D warnings
task check        # full local gate

Run integration tests (synthesises a small MP4 via the ffmpeg CLI) with:
task test:integration

License
MIT. See LICENSE.


  

    Changelog

0.3.0 - 2026-05-20
Initial public release. Native Elixir bindings for FFmpeg 8 via the
rsmpeg Rust crate, packaged as a Rustler NIF - in-process calls
instead of shelling out to the ffmpeg / ffprobe CLIs.
Operations
	Exmpeg.version/0 - linked FFmpeg sub-library versions and configure
flags.
	Exmpeg.probe/1 - container + per-stream metadata (ffprobe).
	Exmpeg.remux/3 - stream copy between containers with optional
start_s / duration_s window, :drop_audio / :drop_video /
:drop_subtitles, and a :tags keyword/map for container metadata.
	Exmpeg.extract_frame/3 - single-frame thumbnail at a timestamp,
written as .jpg / .png / .bmp / .webp, with optional
aspect-preserving resize.
	Exmpeg.extract_audio/3 - decoded audio to .wav, .mp3,
.m4a / .aac, .opus / .ogg, or .flac, with optional
sample-rate / channel-count / bitrate selection. Sample rate snaps to
the encoder's supported list when needed (e.g. libopus
8/12/16/24/48 kHz).
	Exmpeg.concat/3 - join multiple inputs sharing the same stream
layout into a single output without re-encoding.
	Exmpeg.transcode/3 - per-stream re-encode with codec / bitrate /
scale / fps / sample-rate selection driven by an AVFilterGraph, plus
a raw :video_filter filter-graph spec. Streams marked "copy" are
stream-copied.

Inputs and progress
	Memory inputs - every read-side operation accepts
{:memory, binary} in place of a filesystem path, backed by a custom
AVIOContextCustom with read + seek callbacks so demuxers that seek
(mp4 moov, matroska cues) work without a temp file.
	Progress callbacks - remux/3, extract_audio/3, concat/3, and
transcode/3 accept progress: pid() and send throttled
{:exmpeg_progress, %{...}} messages plus a final tick after
write_trailer.

Packaging
	Precompiled NIFs for aarch64-apple-darwin,
x86_64-unknown-linux-gnu, and aarch64-unknown-linux-gnu; other
targets build from source with EXMPEG_BUILD=1.
	The precompiled tarballs bundle an LGPL-only FFmpeg 8 (libmp3lame,
libopus, libvpx; no --enable-gpl), so they redistribute cleanly
under this package's MIT license. H.264 / H.265 software encoding
(libx264 / libx265, GPL) is not in the precompiled binaries and
returns :unsupported; build from source against a GPL-enabled
FFmpeg 8 to use them. H.264/H.265 decoding is unaffected.

Safety
	The Rust crate is built on rsmpeg's safe wrappers with
#![deny(unsafe_code)] at the root. All unsafe is confined to
ffi_helpers.rs, each block carrying a SAFETY: comment.
	Every NIF entry point is wrapped in run_with_panic_protection, so a
Rust panic surfaces as {:error, %{type: "nif_panic"}} instead of
crashing the BEAM.
	Size options (:width / :height / :sample_rate) are bounded at
the API boundary so an absurd value cannot trigger an out-of-memory
allocation inside the NIF.
	Disk writes are atomic: operations write a <stem>.partial.<ext>
sibling and rename onto the destination only after the muxer trailer
is written; a mid-encode failure removes the partial.



  

    exmpeg usage rules

Rules for AI coding assistants and humans using exmpeg.
Use the library, not the CLI
	Do NOT shell out to ffmpeg or ffprobe from application code.
	Use Exmpeg.probe/1 instead of System.cmd("ffprobe", ...).
	Use Exmpeg.remux/3 for stream copy operations (container conversion,
trim by time without re-encoding).
	The CLI is only acceptable inside test/support/fixtures.ex for
generating synthetic test inputs - it never appears in lib/.

Always destructure results
	Every public function returns {:ok, value} or {:error, %Exmpeg.Error{}}.
	Never Map.get/2 against the error struct - pattern-match on
%Exmpeg.Error{reason: reason} and branch on the reason atom.
	Reasons are stable across releases. Add a new clause when the library
adds a new reason; do not assume an unknown reason is fatal.

Stream metadata
	Exmpeg.Stream.t/0 carries :audio or :video sub-maps populated
only for the matching :kind. Pattern-match on the sub-map shape
rather than calling Map.get(stream.audio, :sample_rate) - the
latter raises BadMapError on a video stream because stream.audio
is nil. The pattern-match makes the per-kind branch explicit at
the call site.
	:duration_s is nil when ffmpeg cannot derive a duration. Treat
nil as "unknown", not "zero".
	:frame_rate is {0, 1} (not nil) when unknown, matching FFmpeg's
convention for AVRational defaults.

Remux options
	:start_s does not seek to a keyframe. If you need precise cuts,
pass a value that lands on or before a keyframe, or re-encode through
Exmpeg.transcode/3.
	:duration_s is relative to :start_s, not absolute. Total
output length is approximately duration_s.
	:drop_audio / :drop_video / :drop_subtitles skip those stream
kinds entirely. They are independent — set as many as you need.
	The output container is inferred from the file extension. Mismatches
(e.g. .mp4 extension on Matroska content) surface as
:unsupported.

Errors are typed - act on the reason
case Exmpeg.probe(path) do
  {:ok, info} ->
    handle(info)

  {:error, %Exmpeg.Error{reason: :io_error, message: msg}} ->
    Logger.warning("file unreadable: #{msg}")
    :skip

  {:error, %Exmpeg.Error{reason: :invalid_request}} ->
    {:error, :bad_argument}

  {:error, %Exmpeg.Error{} = err} ->
    # Catch-all so a new reason (added in a future release) never
    # raises `CaseClauseError` in production.
    Logger.warning("probe failed: #{Exception.message(err)}")
    :skip
end
Do not catch :nif_panic and continue - it indicates a Rust-side bug
that should crash the calling process and reach the supervisor.
Don't add option fallbacks
The library validates options strictly:
Exmpeg.remux(input, output, banana: 1)
#=> {:error, %Exmpeg.Error{reason: :invalid_request, message: "unknown option :banana"}}
If a feature flag is missing, file an issue or add it - do not swallow
the error and substitute a default.
Transcode options
	:video_codec / :audio_codec take encoder short names. The
precompiled (LGPL) binaries ship "libvpx-vp9", "aac", "libopus",
"libmp3lame", and "flac". The GPL H.264 / H.265 encoders
("libx264", "libx265") are not in the precompiled binaries and
return :unsupported there; build from source (EXMPEG_BUILD=1)
against a GPL-enabled FFmpeg 8 to use them. "copy" (or an omitted
option) stream-copies that media type without re-encoding.
	:video_filter accepts an FFmpeg filter-graph spec
("scale=720:-2,fps=30,crop=in_w:in_h-100:0:50"). Setting it
overrides the convenience options :width / :height / :fps.
	Audio resampling uses an internal AVAudioFifo, so codecs with a
fixed frame_size (AAC, Opus, MP3) accept any input chunk size.
	Mismatched codec / container combinations surface as :unsupported.

Audio extraction container support
Exmpeg.extract_audio/3 writes the container that matches the output
extension and picks the matching encoder automatically:
	Extension	Encoder	Notes
	.wav	pcm_s16le	Default; rawest interop fit.
	.mp3	libmp3lame	Lossy, widest playback support.
	.m4a / .aac	aac	AAC-LC in an MP4 audio container.
	.opus / .ogg	libopus	Modern lossy.
	.flac	flac	Lossless.

The build of FFmpeg the NIF is linked against must include the
matching encoder. Missing encoders surface as :unsupported.
Features intentionally not in v0.1
The library does not currently ship:
	Subtitle burn-in / extraction beyond stream-copy.
	HLS / DASH segment muxers.
	Hardware-accelerated device init (-hwaccel, -hwaccel_device).
Hardware encoders (h264_nvenc, h264_vaapi) are still selectable
by codec name through :video_codec, but only when the FFmpeg build
initialises the device implicitly.

If you need one of these, file an issue with the use case rather than
shelling out to the CLI as a workaround.
Memory inputs and progress (already shipped in v0.1)
Every read-side op (probe/1, extract_frame/3, extract_audio/3,
remux/3, concat/3, transcode/3) accepts {:memory, binary} in
place of a path. remux/3, extract_audio/3, concat/3, and
transcode/3 accept :progress => pid() and send throttled
{:exmpeg_progress, %{...}} messages to the pid. Wrap the call in
Task.async/1 if you want to receive those messages while the NIF
runs.


  

    LICENSE


MIT License

Copyright (c) 2026 rubas

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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Native Elixir bindings for FFmpeg via the rsmpeg Rust crate.
Replaces shelling out to the ffmpeg / ffprobe CLIs with an
in-process NIF: every call runs against the FFmpeg shared libraries
this NIF was linked at compile time, and structured results come back
as plain Elixir structs and maps.
Quickstart
{:ok, info} = Exmpeg.probe("input.mkv")
info.format.duration_s
#=> 12.345
Exmpeg.MediaInfo.first(info, :video).codec
#=> "h264"

{:ok, %{packets_written: n}} =
  Exmpeg.remux("input.mkv", "output.mp4")
Scope
This release covers:
	version/0 - linked FFmpeg version info.
	probe/1 - container + per-stream metadata (ffprobe).
	remux/3 - stream copy between containers, optionally trimmed by a
start/duration window (ffmpeg -i ... -c copy ...).
	extract_frame/3 - single image at a timestamp (.jpg, .png,
.bmp, .webp).
	extract_audio/3 - audio stream to .wav, .mp3, .m4a/.aac,
.opus/.ogg, or .flac.
	concat/3 - stream-copy concatenation of multiple inputs that
share the same stream layout.
	transcode/3 - per-stream re-encode with codec, bitrate, scale,
fps and filter selection.

Output atomicity
Operations that write to disk (remux/3, extract_frame/3,
extract_audio/3, concat/3, transcode/3) write to a sibling
<stem>.partial.<ext> file and rename onto the final path only
after the muxer trailer has been written successfully. A failure
mid-encode removes the partial file so the destination is never
left half-written.
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        concat_opt()

      


        Options accepted by concat/3.



    


    
      
        concat_stats()

      


        Stats returned by concat/2.



    


    
      
        extract_audio_opt()

      


        Options accepted by extract_audio/3.



    


    
      
        extract_audio_stats()

      


        Stats returned by extract_audio/3.



    


    
      
        extract_frame_opt()

      


        Options accepted by extract_frame/3.



    


    
      
        extract_frame_stats()

      


        Stats returned by extract_frame/3.



    


    
      
        input_source()

      


        Input source. Either a filesystem path (String.t()) or
{:memory, binary} to read the entire input from an in-memory
buffer through a custom AVIOContext.



    


    
      
        remux_opt()

      


        Options accepted by remux/3.



    


    
      
        remux_stats()

      


        Stats returned by remux/3.



    


    
      
        transcode_opt()

      


        Options accepted by transcode/3.



    


    
      
        transcode_stats()

      


        Stats returned by transcode/3.



    





  
    Functions
  


    
      
        concat(inputs, output, opts \\ [])

      


        Joins inputs into a single output without re-encoding.



    


    
      
        extract_audio(input, output, opts \\ [])

      


        Decodes the best audio stream of input and writes it to output.



    


    
      
        extract_frame(input, output, opts \\ [])

      


        Decodes one video frame from input at :timestamp_s (default 0.0)
and writes it as an image at output.



    


    
      
        probe(source)

      


        Probes path and returns container / stream metadata.



    


    
      
        remux(input, output, opts \\ [])

      


        Stream-copies input to output without re-encoding.



    


    
      
        transcode(input, output, opts \\ [])

      


        Re-encodes input to output with per-stream codec selection.



    


    
      
        version()

      


        Returns the version of every FFmpeg sub-library this NIF is linked
against, plus the ./configure flags used to build them.
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      concat_opt()



        
          
        

    

  


  

      

          @type concat_opt() :: {:progress, pid()}


      


Options accepted by concat/3.

  



  
    
      
    
    
      concat_stats()



        
          
        

    

  


  

      

          @type concat_stats() :: %{
  packets_written: non_neg_integer(),
  inputs_joined: non_neg_integer(),
  streams_copied: non_neg_integer(),
  duration_s: float()
}


      


Stats returned by concat/2.

  



  
    
      
    
    
      extract_audio_opt()



        
          
        

    

  


  

      

          @type extract_audio_opt() ::
  {:sample_rate, pos_integer()}
  | {:channels, 1..2}
  | {:bitrate, pos_integer()}
  | {:progress, pid()}


      


Options accepted by extract_audio/3.

  



  
    
      
    
    
      extract_audio_stats()



        
          
        

    

  


  

      

          @type extract_audio_stats() :: %{
  sample_rate: pos_integer(),
  channels: 1..2,
  samples_written: non_neg_integer(),
  duration_s: float(),
  codec: String.t()
}


      


Stats returned by extract_audio/3.

  



  
    
      
    
    
      extract_frame_opt()



        
          
        

    

  


  

      

          @type extract_frame_opt() ::
  {:timestamp_s, number()} | {:width, pos_integer()} | {:height, pos_integer()}


      


Options accepted by extract_frame/3.

  



  
    
      
    
    
      extract_frame_stats()



        
          
        

    

  


  

      

          @type extract_frame_stats() :: %{
  width: pos_integer(),
  height: pos_integer(),
  timestamp_s: float(),
  pts_known: boolean(),
  codec: String.t()
}


      


Stats returned by extract_frame/3.

  



  
    
      
    
    
      input_source()



        
          
        

    

  


  

      

          @type input_source() :: Path.t() | {:memory, binary()}


      


Input source. Either a filesystem path (String.t()) or
{:memory, binary} to read the entire input from an in-memory
buffer through a custom AVIOContext.

  



  
    
      
    
    
      remux_opt()



        
          
        

    

  


  

      

          @type remux_opt() ::
  {:start_s, number()}
  | {:duration_s, number()}
  | {:drop_audio, boolean()}
  | {:drop_video, boolean()}
  | {:drop_subtitles, boolean()}
  | {:tags, [{String.t(), String.t()}] | %{optional(String.t()) => String.t()}}
  | {:progress, pid()}


      


Options accepted by remux/3.

  



  
    
      
    
    
      remux_stats()



        
          
        

    

  


  

      

          @type remux_stats() :: %{
  packets_written: non_neg_integer(),
  packets_dropped: non_neg_integer(),
  streams_copied: non_neg_integer()
}


      


Stats returned by remux/3.

  



  
    
      
    
    
      transcode_opt()



        
          
        

    

  


  

      

          @type transcode_opt() ::
  {:video_codec, String.t()}
  | {:audio_codec, String.t()}
  | {:video_bitrate, pos_integer()}
  | {:audio_bitrate, pos_integer()}
  | {:width, pos_integer()}
  | {:height, pos_integer()}
  | {:fps, {pos_integer(), pos_integer()}}
  | {:sample_rate, pos_integer()}
  | {:channels, 1..2}
  | {:video_filter, String.t()}
  | {:drop_audio, boolean()}
  | {:drop_video, boolean()}
  | {:drop_subtitles, boolean()}
  | {:tags, [{String.t(), String.t()}] | %{optional(String.t()) => String.t()}}
  | {:progress, pid()}


      


Options accepted by transcode/3.
Codec selection uses encoder short names ("libvpx-vp9", "aac",
"libopus", "libmp3lame", "flac"). Pass "copy" (or omit) to
stream-copy that media type.
The GPL H.264 / H.265 encoders ("libx264", "libx265") are not
compiled into the precompiled (LGPL) binaries and return
{:error, %Exmpeg.Error{reason: :unsupported}} there; build from
source (EXMPEG_BUILD=1) against a GPL-enabled FFmpeg 8 to use them.

  



  
    
      
    
    
      transcode_stats()



        
          
        

    

  


  

      

          @type transcode_stats() :: %{
  streams_copied: non_neg_integer(),
  streams_reencoded: non_neg_integer(),
  packets_written: non_neg_integer(),
  duration_s: float()
}


      


Stats returned by transcode/3.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      concat(inputs, output, opts \\ [])



        
          
        

    

  


  

      

          @spec concat([input_source()], Path.t(), [concat_opt()]) ::
  {:ok, concat_stats()} | {:error, Exmpeg.Error.t()}


      


Joins inputs into a single output without re-encoding.
Every input must share the same stream layout (same number of streams
and same codec id per stream index). Mismatches return
{:error, %Error{reason: :invalid_request}}.
PTS / DTS values are shifted by the cumulative duration of preceding
inputs so the resulting timeline is monotonic.
Returns
%{packets_written: 3456, inputs_joined: 3, streams_copied: 2, duration_s: 6.04}

  



    

  
    
      
    
    
      extract_audio(input, output, opts \\ [])



        
          
        

    

  


  

      

          @spec extract_audio(input_source(), Path.t(), [extract_audio_opt()]) ::
  {:ok, extract_audio_stats()} | {:error, Exmpeg.Error.t()}


      


Decodes the best audio stream of input and writes it to output.
The encoder is picked from the output extension:
	Extension	Encoder
	.wav	pcm_s16le
	.mp3	libmp3lame
	.m4a / .aac	aac
	.opus / .ogg	libopus
	.flac	flac

Options
	:sample_rate - target sample rate in Hz (default: source). For
codecs that only accept a fixed list of rates (libopus snaps to
[8000, 12000, 16000, 24000, 48000]), the closest supported rate
is used.
	:channels - 1 for mono or 2 for stereo. Defaults to the
source layout when the source is mono or stereo; sources with
more channels (5.1, 7.1, ...) require an explicit value and
otherwise return :invalid_request.
	:bitrate - target bitrate in bps. Ignored by lossless codecs
(pcm_s16le, flac); used as a quality hint for the lossy
codecs.

Returns
%{
  sample_rate: 16_000,
  channels: 1,
  samples_written: 32_322,
  duration_s: 2.020125,
  codec: "pcm_s16le"
}

  



    

  
    
      
    
    
      extract_frame(input, output, opts \\ [])



        
          
        

    

  


  

      

          @spec extract_frame(input_source(), Path.t(), [extract_frame_opt()]) ::
  {:ok, extract_frame_stats()} | {:error, Exmpeg.Error.t()}


      


Decodes one video frame from input at :timestamp_s (default 0.0)
and writes it as an image at output.
The output codec is inferred from the extension:
	.jpg / .jpeg -> MJPEG
	.png           -> PNG
	.bmp           -> BMP
	.webp          -> WebP

Options
	:timestamp_s - capture point in seconds (default 0.0). The
decoder seeks to the preceding keyframe and decodes forward, so the
actually-returned timestamp may be a few hundred milliseconds early
or late depending on the GOP structure. The exact pts of the
returned frame is reported in the result map.
	:width / :height - resize to this size in pixels. When only one
dimension is given the other is computed to preserve the source
aspect ratio. Both are rounded down to the nearest even value so the
encoder's pixel format requirements are met.

Returns
%{width: 1280, height: 720, timestamp_s: 1.501, pts_known: true, codec: "mjpeg"}

  



  
    
      
    
    
      probe(source)



        
          
        

    

  


  

      

          @spec probe(input_source()) ::
  {:ok, Exmpeg.MediaInfo.t()} | {:error, Exmpeg.Error.t()}


      


Probes path and returns container / stream metadata.
Reads the file with avformat_open_input + avformat_find_stream_info,
so the result reflects what the FFmpeg demuxer actually sees - not what
the file extension suggests.

  



    

  
    
      
    
    
      remux(input, output, opts \\ [])



        
          
        

    

  


  

      

          @spec remux(input_source(), Path.t(), [remux_opt()]) ::
  {:ok, remux_stats()} | {:error, Exmpeg.Error.t()}


      


Stream-copies input to output without re-encoding.
Every input stream is added to the output container with codec
parameters preserved verbatim. The output container is inferred from
the file extension (.mp4, .mkv, .mov, ...). A muxer / codec
combination that the FFmpeg build does not support returns
{:error, %Error{reason: :unsupported}}.
Options
	:start_s - drop packets whose pts is earlier than this offset (in
seconds). The result is not keyframe-aligned: video that does not
start on a keyframe will be unplayable until the next keyframe.
	:duration_s - stop after this many seconds past :start_s.

Returns
A stats map of what the muxer accepted:
%{packets_written: 1234, packets_dropped: 0, streams_copied: 2}

  



    

  
    
      
    
    
      transcode(input, output, opts \\ [])



        
          
        

    

  


  

      

          @spec transcode(input_source(), Path.t(), [transcode_opt()]) ::
  {:ok, transcode_stats()} | {:error, Exmpeg.Error.t()}


      


Re-encodes input to output with per-stream codec selection.
Each stream is either copied or re-encoded based on the corresponding
:video_codec / :audio_codec option. "copy" (or an omitted option)
preserves the source codec; any other value is resolved through
avcodec_find_encoder_by_name - if FFmpeg wasn't built with that
encoder, the call returns {:error, %Error{reason: :unsupported}}.
Options
	:video_codec / :audio_codec - encoder short name (default
"copy").
	:video_bitrate / :audio_bitrate - target bitrate in bps.
	:width / :height - output video size in pixels. Specifying one
derives the other from the source aspect ratio. Always rounded down
to the nearest even value.
	:fps - target framerate as {num, den}. Defaults to the source.
	:sample_rate - target audio sample rate in Hz.
	:channels - 1 (mono) or 2 (stereo).

Returns
%{
  streams_copied: 0,
  streams_reencoded: 2,
  packets_written: 312,
  duration_s: 2.04
}

  



  
    
      
    
    
      version()



        
          
        

    

  


  

      

          @spec version() ::
  {:ok,
   %{
     avformat: String.t(),
     avcodec: String.t(),
     avutil: String.t(),
     license: String.t(),
     configuration: String.t()
   }}
  | {:error, Exmpeg.Error.t()}


      


Returns the version of every FFmpeg sub-library this NIF is linked
against, plus the ./configure flags used to build them.
iex> {:ok, %{avformat: avformat}} = Exmpeg.version()
iex> String.match?(avformat, ~r/^\d+\.\d+\.\d+$/)
true

  


        

      


  

    
Exmpeg.MediaInfo 
    



      
Top-level result of Exmpeg.probe/1.
Mirrors what ffprobe -show_format -show_streams would print: a
container-level summary plus a list of Exmpeg.Stream entries. Both
shapes are stable across releases; new fields will only be added.

      


      
        Summary


  
    Types
  


    
      
        format()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        all(media_info, kind)

      


        Convenience: list every stream matching kind.



    


    
      
        first(media_info, kind)

      


        Convenience: return the first stream matching kind, or nil.



    





      


      
        Types


        


  
    
      
    
    
      format()



        
          
        

    

  


  

      

          @type format() :: %{
  name: String.t(),
  long_name: String.t() | nil,
  duration_s: float() | nil,
  bit_rate: integer(),
  start_time_s: float() | nil,
  nb_streams: non_neg_integer(),
  tags: %{optional(String.t()) => String.t()}
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Exmpeg.MediaInfo{format: format(), streams: [Exmpeg.Stream.t()]}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      all(media_info, kind)



        
          
        

    

  


  

      

          @spec all(t(), Exmpeg.Stream.kind()) :: [Exmpeg.Stream.t()]


      


Convenience: list every stream matching kind.

  



  
    
      
    
    
      first(media_info, kind)



        
          
        

    

  


  

      

          @spec first(t(), Exmpeg.Stream.kind()) :: Exmpeg.Stream.t() | nil


      


Convenience: return the first stream matching kind, or nil.
iex> Exmpeg.MediaInfo.first(info, :video)
%Exmpeg.Stream{kind: :video, ...}

  


        

      


  

    
Exmpeg.Native 
    



      
Low-level Rustler bindings to the rsmpeg Rust crate.
This module is private to the library. Use Exmpeg for the public API.
Stub names must match the Rust NIF symbols verbatim (Rustler verifies
arity at module load time); friendlier wrappers live below them.

      


      
        Summary


  
    Types
  


    
      
        input_source()

      


        Input source. A plain string is a filesystem path; {:memory, binary}
hands the entire input buffered in memory to a custom AVIOContext.



    





  
    Functions
  


    
      
        concat(inputs, output, opts)

      


        Stream-copy concatenation of multiple inputs into a single output.



    


    
      
        extract_audio(input, output, opts)

      


        Decodes the best audio stream and writes it as a 16-bit PCM WAV.



    


    
      
        extract_frame(input, output, opts)

      


        Decodes a single video frame at a timestamp and writes it as an image.



    


    
      
        probe(source)

      


        Probes a media file and returns format + per-stream metadata.



    


    
      
        remux(input, output, opts)

      


        Stream-copies an input container to an output container.



    


    
      
        transcode(input, output, opts)

      


        Per-stream re-encode with codec / bitrate / scale / fps selection.



    


    
      
        version()

      


        Reports the FFmpeg version + configure flags this NIF is linked against.



    





      


      
        Types


        


  
    
      
    
    
      input_source()



        
          
        

    

  


  

      

          @type input_source() :: String.t() | {:memory, binary()}


      


Input source. A plain string is a filesystem path; {:memory, binary}
hands the entire input buffered in memory to a custom AVIOContext.

  


        

      

      
        Functions


        


  
    
      
    
    
      concat(inputs, output, opts)



        
          
        

    

  


  

      

          @spec concat([input_source()], String.t(), map()) :: {:ok, map()} | {:error, map()}


      


Stream-copy concatenation of multiple inputs into a single output.

  



  
    
      
    
    
      extract_audio(input, output, opts)



        
          
        

    

  


  

      

          @spec extract_audio(input_source(), String.t(), map()) ::
  {:ok, map()} | {:error, map()}


      


Decodes the best audio stream and writes it as a 16-bit PCM WAV.

  



  
    
      
    
    
      extract_frame(input, output, opts)



        
          
        

    

  


  

      

          @spec extract_frame(input_source(), String.t(), map()) ::
  {:ok, map()} | {:error, map()}


      


Decodes a single video frame at a timestamp and writes it as an image.

  



  
    
      
    
    
      probe(source)



        
          
        

    

  


  

      

          @spec probe(input_source()) :: {:ok, map()} | {:error, map()}


      


Probes a media file and returns format + per-stream metadata.

  



  
    
      
    
    
      remux(input, output, opts)



        
          
        

    

  


  

      

          @spec remux(input_source(), String.t(), map()) :: {:ok, map()} | {:error, map()}


      


Stream-copies an input container to an output container.

  



  
    
      
    
    
      transcode(input, output, opts)



        
          
        

    

  


  

      

          @spec transcode(input_source(), String.t(), map()) :: {:ok, map()} | {:error, map()}


      


Per-stream re-encode with codec / bitrate / scale / fps selection.

  



  
    
      
    
    
      version()



        
          
        

    

  


  

      

          @spec version() :: {:ok, map()} | {:error, map()}


      


Reports the FFmpeg version + configure flags this NIF is linked against.

  


        

      


  

    
Exmpeg.Stream 
    



      
Per-stream metadata returned by Exmpeg.probe/1.
kind is one of :video, :audio, :subtitle, :data,
:attachment, or :unknown. The codec-specific maps (audio,
video) are populated only on streams of the matching kind so callers
can match on shape without consulting kind first.

      


      
        Summary


  
    Types
  


    
      
        audio_info()

      


    


    
      
        kind()

      


    


    
      
        t()

      


    


    
      
        video_info()

      


    





      


      
        Types


        


  
    
      
    
    
      audio_info()



        
          
        

    

  


  

      

          @type audio_info() :: %{
  sample_rate: integer(),
  channels: integer(),
  sample_format: String.t() | nil
}


      



  



  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: :video | :audio | :subtitle | :data | :attachment | :unknown


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Exmpeg.Stream{
  audio: audio_info() | nil,
  bit_rate: integer(),
  codec: String.t(),
  codec_long_name: String.t() | nil,
  duration_s: float() | nil,
  index: non_neg_integer(),
  kind: kind(),
  nb_frames: integer() | nil,
  time_base: {integer(), integer()},
  video: video_info() | nil
}


      



  



  
    
      
    
    
      video_info()



        
          
        

    

  


  

      

          @type video_info() :: %{
  width: integer(),
  height: integer(),
  pixel_format: String.t() | nil,
  frame_rate: {integer(), integer()}
}


      



  


        

      


  

    
Exmpeg.Error exception
    



      
Structured error returned from Exmpeg calls.
reason is one of:
	:invalid_request - bad arguments (missing path, malformed opts, non-numeric times).
	:io_error        - libavformat could not open or read the input / output file.
	:decode_error    - the decoder rejected a packet or could not drain a frame.
	:encode_error    - the encoder rejected a frame or could not drain a packet.
	:unsupported     - the build of FFmpeg this NIF is linked against has no muxer / demuxer / codec for the request.
	:runtime_error   - internal NIF runtime fault (e.g. unexpected ffmpeg state).
	:nif_panic       - the Rust side panicked; should never happen in practice.
	:native_error    - fallback for unrecognised native error types.
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    Types
  


    
      
        reason()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        from_native(payload)

      


    


    
      
        new(reason, message, details \\ %{})

      


    





      


      
        Types


        


  
    
      
    
    
      reason()



        
          
        

    

  


  

      

          @type reason() ::
  :invalid_request
  | :io_error
  | :decode_error
  | :encode_error
  | :unsupported
  | :runtime_error
  | :nif_panic
  | :native_error


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Exmpeg.Error{
  __exception__: true,
  details: %{optional(String.t()) => String.t()},
  message: String.t(),
  reason: reason()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_native(payload)



        
          
        

    

  


  

      

          @spec from_native(map()) :: t()


      



  



    

  
    
      
    
    
      new(reason, message, details \\ %{})



        
          
        

    

  


  

      

          @spec new(reason(), String.t(), %{optional(String.t()) => String.t()}) :: t()
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