Application User/System Requirements Document  SRMediaPlayer 

I. Scope 

1.1 Overview

The purpose of this application is to manage the storage and playback of digital recordings through speech commands in addition to a graphical user interface.  The user must be able to add and remove libraries of recordings to and from the application, train the component to recognize the library and the articles within the library  by voice commands, search for those articles and playback a given recording within a library. The application must have the ability to configure the words that are used for the speech commands.  The aim is to be able to use the player by speech commands alone once the application is started.  However, some assistance may be required in the configuration at startup.  For this version, the application will handle audio files in .mp3 and .wav file formats, but the component should be designed so that additional support for other file types and mediums (such as streaming audio/video) can be easily added.  

1.2 User Requirements

1.2.1 Libraries

The files will be organized in libraries. A library is a container for media files with no restriction of type or format. The user will decide which files to store in which library. 

Each file will have the following  traits associated with it: a library_name, a file_category, file_creator, file_group, and file_name.  However,  the names of these traits are just generic names that can be configured for common usage.  For instance, a music player should be able to call a library a “music library”,  a file_category as “genre”, the file_creator as  “artist”, the file_group as “album” and the file_name as “song”.  In addition, the user should be able to store comments associated with each library, creator, group, or file.  

1.2.1.1 Libraries’ File Organization

Each library will have a unique library_name.  Each library will store all the files assigned to it. 

The user should be able to configure how each file is presented to the user in the graphical user interface.  In other words, the user should be able to specify the order of the generic configurable names and seperation characters that will be displayed to the user  (e.g. “<file_creator> / <file_category> - <file_name>”  using the configurable names).  As an example,



“Pink Floyd / Dark Side of the Moon – Us and Them”

would be displayed for an artist, album and song file.  If no string is specified for this presentation, then a default string will be used – like, “<library_name> / <file_category> / <file_creator> / <file_group> / <file_name>”

1.2.1.2 Add/Remove Libraries

The user can add/remove a library via the GUI.  When a library directory is added,  all files within the directory and its subdirectories are added to the library as well.  

The names of the subdirectories and files within the directory tree will be used for values of the respective file traits in the order of the configuration string.   If there is no hierarchy below the library folder, then the library is considered empty. 

1.2.1.3 Add/Remove Files To/From a Library

The user may add only supported file types to any library. Other file types will be ignored.  The same file can be added multiple times to different libraries or to the same library, resulting on several instances of the same file under the library directory. When a file is removed from the library it will also be deleted from the library.  Whether the libraries will contain actual copies of the added files or simply logical pointers to their place on the local machine can be left to the physical storage mechanism used.  (One possibility: introduce a “consolidate” button on the gui interface that will physically copy any added files into the library; therefore, when a file is first added, it is added as logical reference to the location on the local machine, and when the consolidate button is clicked,  it is copied into the library.)

1.2.2 Custom Playlists

The user will be able to create custom playlists and fill them with library files. A custom playlist will act similar to a library with a couple of differences.  Firstly, it will  only be logical references to items from the libraries.  Secondly,  it cannot contain files that haven’t been added to a library.  Playlists and items in the playlist can be deleted.  When deleted,  only the logical references are deleted.  The custom playlists must be persisted to the storage mechanism.

1.2.3 Player Functionality

The application must have the basic functionalities of a media player, such as play,  pause, stop, repeat, shuffle, search backwards, search forward, previous file and next file. The access to these functions will be through the GUI or by Voice Commands. All actions will have a keyboard shortcut that can be assigned by the user, and changes will be persisted to the configuration.

1.2.3.1 Play a file

If a file item is selected on the Library Content Display and a play command is detected, the selected item will start playing. Once an item is playing, pause, search backwards and search forwards actions will have effect on the active (playing) file. If no item is selected and a play action is detected, the first file of the display list will become selected and will start playing. If the list is empty, the player must signal the user that the list is empty with a designated phrase that is declared in configuration.  If none is configured, use a default beep signal.

1.2.3.2 Pause the play operation of a file.

The GUI display will have a button to pause the play of a file.  This functionality is duplicated in the speech interface by the user uttering PAUSE command.  Play is resumed with the play button, or by the user uttering the PLAY command. When a song is playing and a pause command is given the music playing will stop and the position will be saved so it can be resumed when a play command is detected. 

1.2.3.3 Searching Backwards/Forward on a file

The player must be available to jump to a position of the file that is specified by the user.  This feature should be implemented in the gui and voice commands.  When activated, the player should respond by moving the position in the file forwards or backwards by a set amount.  In addition,  the user can specify an absolute position in the file by uttering the POSITION command followed by a percentage of the total file length, an integer from 1 to 100.

1.2.3.4 Set the volume

While a file is playing, the user must be able to adjust the volume by stating the      VOLUME command, followed by a number (1-100) or the UP or DOWN command, causing the volume to go up or down by a configurable interval.  A control will also be available on the GUI to adjust the volume.

1.2.4 Speech Recognition

The application must have a way to recognize voice commands issued by the user. 

Once a library has been added, in order to fully use the search capabilities with voice commands , the user  may optionally train the speech engine to recognize the articles in the library whose names are not found in the speech recognition dictionary. The user can enter into a mode where a word can be assigned to a specific file in the library as a shortcut.  

 The user can also optionally enter a mode where the SR engine can be custom trained to respond to a specific user’s voice print for specific words.  These words can be the command words or the words for the articles in the libraries.

When the user adds a file to any library or changes the value of the file properties the application must search for unknown words and ask the user to train the engine on those words so they can be recognized. 

The user must have a way to turn off the speech recognition capabilities.

1.2.5 Speech Synthesizing

In order to allow a complete interaction between the user and the application, there must be a speech synthesizing engine to allow the application to give feedback to the user about the actions it is taking and to provide a help system (see 1.2.30).  The user must be allowed to turn off the different types of voice feedback messages.  The user should also have the ability to change which voice is used.

1.2.6 Search Capabilities

The search capabilities can search a library or all libraries for files by library_name, file_category, file_creator, file_group or file_name. The user may also search among libraries and custom playlists. In addition to the GUI interface, the user can utter the search command followed by “by <library_name>”, “by <file_category>”, “by <file_creator>”, by <file_group>” or “by <file_name>” followed by the search keyword(s).  For example, uttering the words, “search by <file_category> America” will retrieve all the files in a library or libraries, where the file_category property of the files matches the word “America”.  The files retrieved by this search will then be displayed in the current play list.

The application will search only in the selected library or playlist.  The user can search ALL libraries by simply clearing the current selection.

 1.2.7 Speech Commands

The player will have specific defined actions although the word that will trigger the command may be configured by the user. For instance, the SEARCH command could be activated with the word “search” or “find”.  All the values of the same group must be unique and recognizable by the engine.  If a word is not recognized by the engine, it must be trained to recognize the word.

1.2.7.1 General

SEARCH 
+ [“BY” + <property value>]

SEARCH   + [FORWARD | BACKWARD|BEGINNING]

SORT 
+ [“BY” + <property value>] | [ASCENDENT | DESCENDENT]

SELECT 
+ [audibly recognized name of file in playlist] 

PLAY 
+ [audibly recognized name of file in playlist]

SKIP           #comment:skip the currently selected song

PAUSE

POSITION [1-100]

SHUFFLE   #shuffle the items in playlist to random order

VOLUME 
+ [Percentage value | UP | DOWN]

TRAIN   
+ [The spoken word to associate with the currently selected file]

CLEAR

HELP

Once again, the names used for these commands must be configurable.   Anything in quotation marks is spoken verbatim.  Otherwise, it is a command name whose audibly recognized word is configurable.

1.2.8 Display of the Player

The player must have three main areas of display. The first one will be an area to display all the libraries and the custom playlists. The second must be an area to display the content of the libraries or the results of a search. The third area is for the controls of the action of playing a file (play, pause, next, previous, shuffle, etc. buttons).

1.2.8.1 Library Content Display Object

When there is no active search the library content display object will show all elements in a selected library or playlist.  The list is initially empty until a library or playlist is selected.  An optional icon will be displayed next to each name (set in  configuration).  The display object must show the value of the file’s five properties plus the duration of the file, but the values to be shown may be configured by the user, except for the file_name value, which must always be present.

1.2.8.2 Player Controls

The GUI display will have a slider control to indicate how much of the currently playing song has been played.   The user can slide the control forward and back to progress through the song.  That player control that is displayed should be the appropriate player for the currently selected file.

1.2.9 Sorting Files

After searching or selecting a library or playlist, the order in which to play the files can be specified with a sort command.  The user will speak the sort command followed by one of the recognized orders. The GUI must also have this functionality to sort the playlist.  The default sort order must be configurable.

1.2.10

The player should offer a full-featured help system, both through the gui and the speech interface.  In addition, the user should be able to utter the HELP command and be greeted with a list of options by the voice synthesizer.

1.3 Algorithms

      No special algorithm necessary.    Obviously, performance gains could be gained from better speech recognition/synthesis algorithms.  Perhaps other speech libraries could be used for better performance.  (Need to study this issue more.)

1.4 Expected Uses

· An assistance tool for the visually impaired.

· A mobile media player

· Presentation tool for showing slides, audio/video demos, etc.

1.5 Future Enhancements

· a version that targets a device using the .net framework 2.0 CE

· playback of video files

· Add more file types: .ogg, .wmv, etc.

· a podcasts feature

· internet radio channels

· Internationalize the component.

2 Interface Requirements

2.1 Graphical User Interface

   A full-featured GUI.

2.2 Speech Interface

The GUI should still work without the speech interface.  There should be an option to turn off the voice interface.

2.3 Namespace


net.sf.srmediaplayer

3 Software Requirements

3.1 Configuration

The specific words used for the voice commands are to be persisted in xml configuration file.  

The common words which are to be used to represent the file traits should be xml configurable.  This is merely to tell the gui what names to show in the display window.

The current playlist should be persisted between sessions, but this should be persisted by the persistence component itself.

The voice commands that are expected will be xml configurable for the speech components.

icon file names for use in the gui will be persisted in xml configuration.  

3.2 Dependencies

Microsoft Speech API (MS SAPI)  5.4

 3.3 Language – C#

 3.4 Platforms 

       .NET 2.0 frameworks

       .NET 2.0 frameworks – CE

3.5 Environment

     Windows NT       

3. Coding standards

All source code with full explanation of the contract in xml documentation for ndoc documentation generation.

