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Speech surface for Raxol. TTS reads accessibility announcements aloud, STT captures voice input via Bumblebee/Whisper and injects as events.
Install
{:raxol_speech, "~> 0.3"}
For speech-to-text, add the optional ML dependencies:
{:bumblebee, "~> 0.6"},
{:nx, "~> 0.9"},
{:exla, "~> 0.9"}
Usage
# In your supervision tree (TTS only)
children = [
  {Raxol.Speech.Supervisor, tts_backend: Raxol.Speech.TTS.OsSay}
]

# With STT enabled (requires Bumblebee)
children = [
  {Raxol.Speech.Supervisor, enable_stt: true}
]
Text-to-Speech
Raxol.Speech.Speaker.speak("Hello world")
Raxol.Speech.Speaker.stop_speaking()
The Speaker subscribes to Raxol.Core.Accessibility announcements automatically. High-priority announcements interrupt current speech.
Speech-to-Text
Raxol.Speech.Listener.start_recording()
{:ok, text} = Raxol.Speech.Listener.stop_recording()
Recognized text is translated to Raxol events via InputAdapter. Voice commands like "quit", "up", "scroll down" map to key events.
Custom TTS backend
Implement the Raxol.Speech.TTS.Backend behaviour:
@behaviour Raxol.Speech.TTS.Backend

@impl true
def speak(text), do: ...

@impl true
def stop, do: :ok

@impl true
def speaking?, do: false
Use Raxol.Speech.TTS.Noop for testing. Raxol.Speech.TTS.Sanitize.strip_control_chars/1 is exposed so custom backends can share the same input contract (C0/C1 control chars stripped, tabs/newlines preserved).
Telemetry
Attach to these events to observe TTS and STT lifecycle:
	Event	Measurements	Metadata
	[:raxol_speech, :tts, :speak, :start]	system_time	source, backend, byte_size, priority
	[:raxol_speech, :tts, :speak, :stop]	duration	source, backend, byte_size, priority, result
	[:raxol_speech, :tts, :speak, :exception]	duration	kind, reason, stacktrace, ...
	[:raxol_speech, :tts, :stopped]	%{}	source
	[:raxol_speech, :tts, :interrupted]	%{}	priority, backend
	[:raxol_speech, :recognize, :start]	system_time	audio_bytes
	[:raxol_speech, :recognize, :stop]	duration	audio_bytes, success, text (or error)
	[:raxol_speech, :listener, :recording, :started]	system_time	max_duration_ms, max_bytes
	[:raxol_speech, :listener, :recording, :stopped]	audio_bytes	reason: :explicit | :max_duration_reached | :max_bytes_exceeded

source on :tts.speak is :api for direct Speaker.speak/1 calls, :announcement for accessibility-driven speech.
Live test
examples/speech_demo.exs exercises TTS + STT on the dev machine. Requires say (macOS, built-in) or espeak/espeak-ng (Linux), plus sox on PATH for STT.
cd packages/raxol_speech
mix run --no-halt examples/speech_demo.exs           # TTS + 3s recording + transcription
SKIP_STT=1 mix run --no-halt examples/speech_demo.exs # TTS only
STT_DURATION_MS=5000 mix run --no-halt examples/speech_demo.exs

See main docs for the full Raxol framework.
License
MIT. See LICENSE.md.


  

    
Raxol.Speech.InputAdapter 
    



      
Translates recognized speech text into Raxol Event structs.
Single words matching known commands become key events.
Multi-word phrases become paste events. The command vocabulary
is configurable via the :voice_commands option.

      


      
        Summary


  
    Functions
  


    
      
        default_commands()

      


        Returns the default voice command vocabulary.



    


    
      
        translate(text, opts \\ [])

      


        Translates recognized speech text to a Raxol Event.



    





      


      
        Functions


        


  
    
      
    
    
      default_commands()



        
          
        

    

  


  

      

          @spec default_commands() :: map()


      


Returns the default voice command vocabulary.

  



    

  
    
      
    
    
      translate(text, opts \\ [])



        
          
        

    

  


  

      

          @spec translate(String.t(), keyword()) :: Raxol.Core.Events.Event.t() | nil


      


Translates recognized speech text to a Raxol Event.
Options
	:commands - custom voice command map (merged with defaults)

Examples
translate("quit")        #=> Event with char "q"
translate("up")          #=> Event with key :up
translate("scroll down") #=> Event with char "j"
translate("hello world") #=> Event with type :paste

  


        

      


  

    
Raxol.Speech.Listener 
    



      
Mic capture via an OS audio recording command (sox/rec).
Push-to-talk model: start_recording/0 spawns a Port running
the record command, stop_recording/0 closes the Port and sends
the captured audio to the Recognizer for transcription.
Options
	:record_command - custom record command (default: auto-detected sox/rec)
	:sample_rate - audio sample rate (default: 16000)
	:dispatcher_pid - where to send recognized events (optional)


      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        handle_manager_cast(msg, state)

      


        Callback implementation for Raxol.Core.Behaviours.BaseManager.handle_manager_cast/2.



    


    
      
        recording?()

      


        Returns whether the listener is currently recording.



    


    
      
        start_link(init_opts \\ [])

      


    


    
      
        start_recording()

      


        Start recording from the microphone.



    


    
      
        stop_recording()

      


        Stop recording and transcribe the captured audio.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      handle_manager_cast(msg, state)



        
          
        

    

  


  

Callback implementation for Raxol.Core.Behaviours.BaseManager.handle_manager_cast/2.

  



  
    
      
    
    
      recording?()



        
          
        

    

  


  

      

          @spec recording?() :: boolean()


      


Returns whether the listener is currently recording.

  



    

  
    
      
    
    
      start_link(init_opts \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      start_recording()



        
          
        

    

  


  

      

          @spec start_recording() :: :ok | {:error, term()}


      


Start recording from the microphone.

  



  
    
      
    
    
      stop_recording()



        
          
        

    

  


  

      

          @spec stop_recording() :: {:ok, String.t()} | {:error, term()}


      


Stop recording and transcribe the captured audio.

  


        

      


  

    
Raxol.Speech.Recognizer 
    



      
Speech recognition via Bumblebee/Whisper.
Wraps an Nx.Serving instance with a Whisper model for on-BEAM
speech-to-text. Falls back gracefully when Bumblebee is not available.
Options
	:model - HuggingFace model ID (default: "openai/whisper-tiny")
	:compiler - Nx compiler (default: EXLA if available)
	:recognize_timeout_ms - per-call transcription budget (default
30_000). The FIRST call after boot also pays the XLA graph
compilation, which can take minutes on CPU; give a cold deployment
a generous budget or warm the serving up front.
	:load_model - load the model at start (default true). Loading
fetches it from the Hugging Face Hub unless Bumblebee has it cached.
With false the recognizer starts without one: available?/0 is
false and recognize/1 returns {:error, :bumblebee_not_available},
as in a build without Bumblebee.


      


      
        Summary


  
    Functions
  


    
      
        available?()

      


        Returns whether the recognizer has a loaded model.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        handle_manager_cast(msg, state)

      


        Callback implementation for Raxol.Core.Behaviours.BaseManager.handle_manager_cast/2.



    


    
      
        handle_manager_info(msg, state)

      


        Callback implementation for Raxol.Core.Behaviours.BaseManager.handle_manager_info/2.



    


    
      
        recognize(audio_data)

      


        Recognize speech from audio binary data.



    


    
      
        start_link(init_opts \\ [])

      


    





      


      
        Functions


        


  
    
      
    
    
      available?()



        
          
        

    

  


  

      

          @spec available?() :: boolean()


      


Returns whether the recognizer has a loaded model.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      handle_manager_cast(msg, state)



        
          
        

    

  


  

Callback implementation for Raxol.Core.Behaviours.BaseManager.handle_manager_cast/2.

  



  
    
      
    
    
      handle_manager_info(msg, state)



        
          
        

    

  


  

Callback implementation for Raxol.Core.Behaviours.BaseManager.handle_manager_info/2.

  



  
    
      
    
    
      recognize(audio_data)



        
          
        

    

  


  

      

          @spec recognize(binary()) :: {:ok, String.t()} | {:error, term()}


      


Recognize speech from audio binary data.
The binary must be raw PCM: 32-bit little-endian floats, one channel,
at the model's sampling rate (16kHz for Whisper). Compressed audio
(ogg/opus voice notes, mp3, wav) must be converted first, e.g.:
ffmpeg -i voice.ogg -f f32le -ac 1 -ar 16000 pipe:1
A binary that cannot be f32 PCM (empty, or not a multiple of 4 bytes)
returns {:error, :invalid_pcm} without touching the model. Note the
serving rejects whole WAV/AIFF/OGG files: container bytes are not
samples.
Transcription runs in a separate Task to avoid blocking the GenServer.

  



    

  
    
      
    
    
      start_link(init_opts \\ [])



        
          
        

    

  


  


  


        

      


  

    
Raxol.Speech.Speaker 
    



      
Speaks accessibility announcements aloud via a TTS backend.
Subscribes to Raxol.Core.Accessibility announcements and forwards
them to the configured TTS backend. Respects the :silence_announcements
and :screen_reader accessibility preferences.
High-priority announcements interrupt current speech.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        handle_manager_cast(msg, state)

      


        Callback implementation for Raxol.Core.Behaviours.BaseManager.handle_manager_cast/2.



    


    
      
        speak(text)

      


        Speak text directly, bypassing the announcement system.



    


    
      
        start_link(init_opts \\ [])

      


    


    
      
        stop_speaking()

      


        Stop current speech.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      handle_manager_cast(msg, state)



        
          
        

    

  


  

Callback implementation for Raxol.Core.Behaviours.BaseManager.handle_manager_cast/2.

  



  
    
      
    
    
      speak(text)



        
          
        

    

  


  

      

          @spec speak(String.t()) :: :ok | {:error, term()}


      


Speak text directly, bypassing the announcement system.

  



    

  
    
      
    
    
      start_link(init_opts \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      stop_speaking()



        
          
        

    

  


  

      

          @spec stop_speaking() :: :ok


      


Stop current speech.

  


        

      


  

    
Raxol.Speech.Supervisor 
    



      
Top-level supervisor for the speech surface.
Starts the Speaker (TTS) and optionally the Listener + Recognizer (STT).

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(opts)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  


  


        

      


  

    
Raxol.Speech.TTS.Backend behaviour
    



      
Behaviour for text-to-speech backends.
Implementations convert text strings to audible speech output.
The framework ships with OsSay (macOS/Linux) and Noop (testing).

      


      
        Summary


  
    Callbacks
  


    
      
        speak(text)

      


        Speak the given text aloud.



    


    
      
        speaking?()

      


        Returns true if speech is currently playing.



    


    
      
        stop()

      


        Stop any currently playing speech.



    





      


      
        Callbacks


        


  
    
      
    
    
      speak(text)



        
          
        

    

  


  

      

          @callback speak(text :: String.t()) :: :ok | {:error, term()}


      


Speak the given text aloud.
Implementations may return :ok immediately (async, like OsSay) or
block until speech completes. Use speaking?/0 to check if playback
is still in progress.

  



  
    
      
    
    
      speaking?()



        
          
        

    

  


  

      

          @callback speaking?() :: boolean()


      


Returns true if speech is currently playing.

  



  
    
      
    
    
      stop()



        
          
        

    

  


  

      

          @callback stop() :: :ok


      


Stop any currently playing speech.

  


        

      


  

    
Raxol.Speech.TTS.Noop 
    



      
Silent TTS backend for testing and CI.
Records all speak/1 calls so tests can assert on what was spoken.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        clear()

      


        Clears the spoken history.



    


    
      
        get_spoken()

      


        Returns all texts that were spoken, newest first.



    


    
      
        start_link(opts \\ [])

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      clear()



        
          
        

    

  


  

      

          @spec clear() :: :ok


      


Clears the spoken history.

  



  
    
      
    
    
      get_spoken()



        
          
        

    

  


  

      

          @spec get_spoken() :: [String.t()]


      


Returns all texts that were spoken, newest first.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  


  


        

      


  

    
Raxol.Speech.TTS.OsSay 
    



      
TTS backend using the operating system's speech command.
	macOS: say
	Linux: espeak (or espeak-ng)
	Other: returns {:error, :unsupported_platform}

Speech runs asynchronously via a spawned process. stop/0 kills it.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        handle_manager_cast(msg, state)

      


        Callback implementation for Raxol.Core.Behaviours.BaseManager.handle_manager_cast/2.



    


    
      
        start_link(init_opts \\ [])

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      handle_manager_cast(msg, state)



        
          
        

    

  


  

Callback implementation for Raxol.Core.Behaviours.BaseManager.handle_manager_cast/2.

  



    

  
    
      
    
    
      start_link(init_opts \\ [])



        
          
        

    

  


  


  


        

      


  

    
Raxol.Speech.TTS.Sanitize 
    



      
Text sanitization for TTS backends.
Strips C0/C1 control characters that would otherwise be passed to a
command-line TTS process. Preserves printable text, tabs, and newlines.
Useful when implementing a custom Raxol.Speech.TTS.Backend so all
backends share the same input contract.

      


      
        Summary


  
    Functions
  


    
      
        strip_control_chars(text)

      


        Removes C0/C1 control characters from text.



    





      


      
        Functions


        


  
    
      
    
    
      strip_control_chars(text)



        
          
        

    

  


  

      

          @spec strip_control_chars(String.t()) :: String.t()


      


Removes C0/C1 control characters from text.
Returns the input verbatim when it contains no control characters.
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