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Represent and work with MAVLink v1/2 message frames
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      Link to this type
    
    message()
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          @type message() :: XMAVLink.Message.t()


      



  



  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      

          @type t() :: %XMAVLink.Frame{
  checksum: pos_integer(),
  compatible_flags: non_neg_integer(),
  crc_extra: XMAVLink.Types.crc_extra(),
  incompatible_flags: non_neg_integer(),
  mavlink_1_raw: binary(),
  mavlink_2_raw: binary(),
  message: message(),
  message_id: XMAVLink.Types.message_id(),
  payload: binary(),
  payload_length: 1..255,
  sequence_number: 0..255,
  signature: term(),
  source_component: 1..255,
  source_system: 1..255,
  target: :broadcast | :system | :system_component | :component,
  target_component: 1..255,
  target_system: 1..255,
  version: version()
}


      



  



  
    
      
      Link to this type
    
    version()
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          @type version() :: 1 | 2
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      Link to this function
    
    binary_to_frame_and_tail(raw_and_rest)
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          @spec binary_to_frame_and_tail(binary()) ::
  {t(), binary()} | {nil, binary()} | :not_a_frame


      



  



  
    
      
      Link to this function
    
    pack_frame(frame)
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      Link to this function
    
    validate_and_unpack(frame, dialect)


      
       
       View Source
     


  


  

      

          @spec validate_and_unpack(t(), module()) ::
  {:ok, t()} | :failed_to_unpack | :checksum_invalid | :unknown_message
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          @type t() :: term()
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      Link to this function
    
    pack(message, version)
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          @spec pack(t(), 1 | 2) ::
  {:ok, XMAVLink.Types.message_id(),
   {:ok, XMAVLink.Types.crc_extra(), pos_integer(),
    :broadcast | :system | :system_component | :component}, binary()}
  | {:error, String.t()}


      



  


        

      



  

    
XMAVLink.Parser 
    



      
Parse a mavlink xml file into an idiomatic Elixir representation:
%{
version: 2,
dialect: 0,
enums: [
  %{
    name: :mav_autopilot,
    description: "Micro air vehicle...",
    entries: [
      %{
        value: 0,
        name: :mav_autopilot_generic,         (use atoms for identifiers)
        description: "Generic autopilot..."
        params: [                             (only used by commands)
          %{
              index: 0,
              description: ""
           },
           ... more entry params
        ]
       },
       ... more enum entries
    ]
   },
  ... more enums
],
messages: [
  %{
    id: 0,
    name: "optical_flow",
    description: "Optical flow...",
    fields: [
      %{
          type: "uint16_t",
          ordinality: 1,
          name: "flow_x",
          units: "dpixels",                   (note: string not atom)
          description: "Flow in pixels..."
       },
       ... more message fields
    ]
   },
  ... more messages
]
 }
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      Link to this type
    
    entry_description()


      
       
       View Source
     


  


  

      

          @type entry_description() :: %{
  value: integer() | nil,
  name: atom(),
  description: String.t(),
  params: [param_description()]
}


      



  



  
    
      
      Link to this type
    
    enum_description()


      
       
       View Source
     


  


  

      

          @type enum_description() :: %{
  name: atom(),
  description: String.t(),
  entries: [entry_description()]
}


      



  



  
    
      
      Link to this type
    
    field_description()


      
       
       View Source
     


  


  

      

          @type field_description() :: %{
  type: String.t(),
  ordinality: integer(),
  omit_arg: boolean(),
  is_extension: boolean(),
  constant_val: String.t() | nil,
  name: String.t(),
  enum: String.t(),
  display: :bitmask | nil,
  print_format: String.t() | nil,
  units: atom() | nil,
  description: String.t()
}


      



  



  
    
      
      Link to this type
    
    message_description()
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          @type message_description() :: %{
  id: integer(),
  name: String.t(),
  description: String.t(),
  has_ext_fields: boolean(),
  fields: [field_description()]
}


      



  



  
    
      
      Link to this type
    
    param_description()


      
       
       View Source
     


  


  

      

          @type param_description() :: %{index: integer(), description: String.t()}
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      Link to this function
    
    combine_definitions(list)


      
       
       View Source
     


  


  


  



  
    
      
      Link to this function
    
    merge_enums(as, bs)


      
       
       View Source
     


  


  


  



  
    
      
      Link to this function
    
    parse_mavlink_xml(path)


      
       
       View Source
     


  


  

      

          @spec parse_mavlink_xml(String.t()) ::
  %{
    version: integer(),
    dialect: integer(),
    enums: [enum_description()],
    messages: [message_description()]
  }
  | {:error, :enoent}


      



  



  
    
      
      Link to this function
    
    parse_mavlink_xml(path, paths)
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      Link to this macro
    
    xmlAttribute(args \\ [])
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      Link to this macro
    
    xmlAttribute(record, args)


      
       
       View Source
     


      (macro)

  


  


  



    

  
    
      
      Link to this macro
    
    xmlElement(args \\ [])


      
       
       View Source
     


      (macro)

  


  


  



  
    
      
      Link to this macro
    
    xmlElement(record, args)


      
       
       View Source
     


      (macro)

  


  


  



    

  
    
      
      Link to this macro
    
    xmlText(args \\ [])


      
       
       View Source
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      Link to this macro
    
    xmlText(record, args)


      
       
       View Source
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XMAVLink.Router 
    



      
Connect to serial, udp and tcp ports and listen for, validate and
forward MAVLink messages towards their destinations on other connections
and/or Elixir processes subscribing to messages.
The rules for MAVLink packet forwarding are described here:
  https://mavlink.io/en/guide/routing.html
and here:
  http://ardupilot.org/dev/docs/mavlink-routing-in-ardupilot.html
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        Represents the state of the XMAVLink.Router. Initial values should be set in config.exs.
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        t()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        pack_and_send(message, version \\ 2)

      


        Send a MAVLink message to one or more recipients using available
connections. For now if destination is unreachable it will log
a warning



    


    
      
        start_link(args, opts \\ [])

      


        Start the MAVLink Router service. You should not call this directly, use the MAVLink application
to start this under a supervision tree with the services it expects to use.



    


    
      
        subscribe(query \\ [])

      


        Subscribes the calling process to MAVLink messages from the installed dialect matching the query.



    


    
      
        unsubscribe()

      


        Un-subscribes calling process from all existing subscriptions
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      Link to this type
    
    mavlink_address()


      
       
       View Source
     


  


  

      

          @type mavlink_address() :: XMAVLink.Types.mavlink_address()


      


Represents the state of the XMAVLink.Router. Initial values should be set in config.exs.

  
  fields

  
  Fields


	dialect:            The XMAVLink dialect module generated by mix mavlink from a MAVLink definition file

	connection_strings: Configuration strings describing the network and serial connections MAVLink messages
                are to be received and sent over. Allowed formats are:

                ```udpin:<local ip>:<local port>
                udpout:<remote ip>:<remote port>
                tcpout:<remote ip>:<remote port>
                serial:<device>:<baud rate>```

                Note there is no tcpin connection - tcp is rarely used for MAVLink, the exception
                being SITL testing which requires a tcpout connection.

	connections:        A map containing the state of the connections described by connection_strings along
                with the local connection, which is automatically created and responsible for allowing
                Elixir processes to receive and send MAVLink messages. The map is keyed by the port,
                device or :local to allow the corresponding connection state to be easily retrieved
                when we receive a message. See MAVLink.*Connection for map values. Note LocalConnection
                contains the system/component id, subscriber list and next sequence number.

	routes:             A map from a {system id, component id} tuple to the connection key a message from that
                system/component was last received on. Used to forward messages to that system/component.



  



  
    
      
      Link to this type
    
    mavlink_connection()


      
       
       View Source
     


  


  

      

          @type mavlink_connection() :: XMAVLink.Types.connection()


      



  



  
    
      
      Link to this type
    
    subscribe_query_id_key()


      
       
       View Source
     


  


  

      

          @type subscribe_query_id_key() ::
  :source_system | :source_component | :target_system | :target_component


      



  



  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      

          @type t() :: %XMAVLink.Router{
  connection_strings: [String.t()],
  connections: %{},
  dialect: module() | nil,
  routes: %{mavlink_address: {mavlink_connection(), XMAVLink.Types.version()}}
}
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      Link to this function
    
    child_spec(init_arg)


      
       
       View Source
     


  


  

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

  



    

  
    
      
      Link to this function
    
    pack_and_send(message, version \\ 2)


      
       
       View Source
     


  


  

Send a MAVLink message to one or more recipients using available
connections. For now if destination is unreachable it will log
a warning

  
  parameters

  
  Parameters


	message: A MAVLink message structure from the installed dialect
	version: Force sending using a specific MAVLink protocol (default 2)


  
  example

  
  Example


  XMAVLink.Router.pack_and_send(
    %APM.RcChannelsOverride{
      target_system: 1,
      target_component: 1,
      chan1_raw: 1500,
      chan2_raw: 1500,
      chan3_raw: 1500,
      chan4_raw: 1500,
      chan5_raw: 1500,
      chan6_raw: 1500,
      chan7_raw: 1500,
      chan8_raw: 1500,
      chan9_raw: 0,
      chan10_raw: 0,
      chan11_raw: 0,
      chan12_raw: 0,
      chan13_raw: 0,
      chan14_raw: 0,
      chan15_raw: 0,
      chan16_raw: 0,
      chan17_raw: 0,
      chan18_raw: 0
    }
  )

  



    

  
    
      
      Link to this function
    
    start_link(args, opts \\ [])


      
       
       View Source
     


  


  

      

          @spec start_link(
  %{
    system: 1..255,
    component: 1..255,
    dialect: module(),
    connection_strings: [String.t()]
  },
  [{atom(), any()}]
) :: {:ok, pid()}


      


Start the MAVLink Router service. You should not call this directly, use the MAVLink application
to start this under a supervision tree with the services it expects to use.

  
  parameters

  
  Parameters


	dialect:            Name of the module generated by mix mavlink task to represent the enumerations
                and messages of a particular MAVLink dialect

	system:             The System id of this system  1..255, typically low for vehicles and high for
                ground stations

	component:          The component id of this system 1..255, typically 1 for the autopilot

	connection_strings: A list of strings in the following formats:
                udpin:<local ip>:<local port>
                udpout:<remote ip>:<remote port>
                tcpout:<remote ip>:<remote port>
                serial:<device>:<baud rate>

	opts:               Standard GenServer options



  



    

  
    
      
      Link to this function
    
    subscribe(query \\ [])


      
       
       View Source
     


  


  

      

          @spec subscribe([
  {:message, XMAVLink.Message.t()}
  | {subscribe_query_id_key(), 0..255}
  | {:as_frame, boolean()}
]) :: :ok


      


Subscribes the calling process to MAVLink messages from the installed dialect matching the query.

  
  parameters

  
  Parameters


	query:  Keyword list of zero or more of the following query keywords:
message:          message_module | :unknown (use latter with as_frame)
source_system:    integer 0..255
source_component: integer 0..255
target_system:    integer 0..255
target_component: integer 0..255
as_frame:         true|false (default false, shows entire message frame with sender/target details)



  
  example

  
  Example


  XMAVLink.Router.subscribe message: XMAVLink.Message.Heartbeat, source_system: 1

  



  
    
      
      Link to this function
    
    unsubscribe()


      
       
       View Source
     


  


  

      

          @spec unsubscribe() :: :ok


      


Un-subscribes calling process from all existing subscriptions

  
  example

  
  Example


  XMAVLink.Router.unsubscribe

  


        

      



  

    
XMAVLink.SerialConnection 
    



      
XMAVLink.Router delegate for Serial connections
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        handle_info(arg, receiving_connection, dialect)
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      Link to this type
    
    t()


      
       
       View Source
     


  


  

      

          @type t() :: %XMAVLink.SerialConnection{
  baud: non_neg_integer(),
  buffer: binary(),
  port: binary(),
  uart: pid()
}
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      Link to this function
    
    connect(list, controlling_process)


      
       
       View Source
     


  


  


  



  
    
      
      Link to this function
    
    forward(serial_connection, frame)


      
       
       View Source
     


  


  


  



  
    
      
      Link to this function
    
    handle_info(arg, receiving_connection, dialect)


      
       
       View Source
     


  


  


  


        

      



  

    
XMAVLink.TCPOutConnection 
    



      
MAVLink.Router delegate for TCP connections
Typically used to connect to SITL on port 5760
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      Link to this type
    
    t()


      
       
       View Source
     


  


  

      

          @type t() :: %XMAVLink.TCPOutConnection{
  address: XMAVLink.Types.net_address(),
  buffer: binary(),
  port: XMAVLink.Types.net_port(),
  socket: pid()
}
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      Link to this function
    
    connect(list, controlling_process)


      
       
       View Source
     


  


  


  



  
    
      
      Link to this function
    
    forward(tcp_out_connection, frame)


      
       
       View Source
     


  


  


  



  
    
      
      Link to this function
    
    handle_info(arg, receiving_connection, dialect)


      
       
       View Source
     


  


  


  


        

      



  

    
XMAVLink.Types 
    



      
Core types that remain the same across dialects.
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    Types
  


    
      
        connection()

      


        Connection delegate modules for XMAVLink.Router



    


    
      
        crc_extra()

      


        A CRC_EXTRA checksum



    


    
      
        double()

      


        64-bit signed float



    


    
      
        field_ordinality()

      


        1 -> not an array 2..255 -> an array



    


    
      
        field_type()

      


        Type used for field in encoded message



    


    
      
        int8_t()

      


        8-bit signed integer



    


    
      
        int16_t()

      


        16-bit signed integer



    


    
      
        int32_t()

      


        32-bit signed integer



    


    
      
        int64_t()

      


        64-bit signed integer



    


    
      
        mavlink_address()

      


        A system/component id tuple



    


    
      
        message_id()

      


        A MAVLink message id



    


    
      
        net_address()

      


        A 4-tuple network address



    


    
      
        net_port()

      


        A non-reserved network port



    


    
      
        param_description()

      


        A parameter description



    


    
      
        param_description_list()

      


        A list of parameter descriptions



    


    
      
        sequence_number()

      


        MAVLink message sequence number



    


    
      
        uint8_t()

      


        8-bit unsigned integer



    


    
      
        uint16_t()

      


        16-bit unsigned integer



    


    
      
        uint32_t()

      


        32-bit unsigned integer



    


    
      
        uint64_t()

      


        64-bit unsigned integer



    


    
      
        version()

      


        MAVLink protocol version
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      Link to this type
    
    connection()


      
       
       View Source
     


  


  

      

          @type connection() ::
  XMAVLink.SerialConnection
  | XMAVLink.TCPConnection
  | XMAVLink.UDPInConnection
  | XMAVLink.UDPOutConnection


      


Connection delegate modules for XMAVLink.Router

  



  
    
      
      Link to this type
    
    crc_extra()


      
       
       View Source
     


  


  

      

          @type crc_extra() :: 0..255


      


A CRC_EXTRA checksum

  



  
    
      
      Link to this type
    
    double()


      
       
       View Source
     


  


  

      

          @type double() :: Float64


      


64-bit signed float

  



  
    
      
      Link to this type
    
    field_ordinality()


      
       
       View Source
     


  


  

      

          @type field_ordinality() :: 1..255


      


1 -> not an array 2..255 -> an array

  



  
    
      
      Link to this type
    
    field_type()


      
       
       View Source
     


  


  

      

          @type field_type() ::
  int8_t()
  | int16_t()
  | int32_t()
  | int64_t()
  | uint8_t()
  | uint16_t()
  | uint32_t()
  | uint64_t()
  | char()
  | float()
  | double()


      


Type used for field in encoded message

  



  
    
      
      Link to this type
    
    int8_t()


      
       
       View Source
     


  


  

      

          @type int8_t() :: -128..127


      


8-bit signed integer

  



  
    
      
      Link to this type
    
    int16_t()


      
       
       View Source
     


  


  

      

          @type int16_t() :: -32768..32767


      


16-bit signed integer

  



  
    
      
      Link to this type
    
    int32_t()


      
       
       View Source
     


  


  

      

          @type int32_t() :: -2_147_483_647..2_147_483_647


      


32-bit signed integer

  



  
    
      
      Link to this type
    
    int64_t()


      
       
       View Source
     


  


  

      

          @type int64_t() :: integer()


      


64-bit signed integer

  



  
    
      
      Link to this type
    
    mavlink_address()


      
       
       View Source
     


  


  

      

          @type mavlink_address() :: {0..255, 0..255}


      


A system/component id tuple

  



  
    
      
      Link to this type
    
    message_id()


      
       
       View Source
     


  


  

      

          @type message_id() :: non_neg_integer()


      


A MAVLink message id

  



  
    
      
      Link to this type
    
    net_address()


      
       
       View Source
     


  


  

      

          @type net_address() :: {0..255, 0..255, 0..255, 0..255}


      


A 4-tuple network address

  



  
    
      
      Link to this type
    
    net_port()


      
       
       View Source
     


  


  

      

          @type net_port() :: 1024..65535


      


A non-reserved network port

  



  
    
      
      Link to this type
    
    param_description()


      
       
       View Source
     


  


  

      

          @type param_description() :: {pos_integer(), String.t()}


      


A parameter description

  



  
    
      
      Link to this type
    
    param_description_list()


      
       
       View Source
     


  


  

      

          @type param_description_list() :: [param_description()]


      


A list of parameter descriptions

  



  
    
      
      Link to this type
    
    sequence_number()


      
       
       View Source
     


  


  

      

          @type sequence_number() :: 0..255


      


MAVLink message sequence number

  



  
    
      
      Link to this type
    
    uint8_t()


      
       
       View Source
     


  


  

      

          @type uint8_t() :: 0..255


      


8-bit unsigned integer

  



  
    
      
      Link to this type
    
    uint16_t()


      
       
       View Source
     


  


  

      

          @type uint16_t() :: 0..65535


      


16-bit unsigned integer

  



  
    
      
      Link to this type
    
    uint32_t()


      
       
       View Source
     


  


  

      

          @type uint32_t() :: 0..4_294_967_295


      


32-bit unsigned integer

  



  
    
      
      Link to this type
    
    uint64_t()


      
       
       View Source
     


  


  

      

          @type uint64_t() :: pos_integer()


      


64-bit unsigned integer

  



  
    
      
      Link to this type
    
    version()


      
       
       View Source
     


  


  

      

          @type version() :: 1 | 2


      


MAVLink protocol version

  


        

      



  

    
XMAVLink.UDPInConnection 
    



      
MXAVLink.Router delegate for UDP connections
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