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-     ; 

- . 

1.3     

1.3.1  Amazon Echo 

Amazon Echo –  « » ,   

Amazon.   ,   ,   2014  

  Bluetooth-  Amazon Echo. Amazon Echo – ,  

  ,    “AlwaysOn”.   

   ,   .   

     Alexa.   

     ,    

, Amazon Prime  Spotify,      Amazon [4].  

 Echo      

  Dolby,     2016  –   

   . 

  Amazon Echo Show  ,    , 

  ,  ,  Amazon 

Prime Video. 

 2018    10    .   

 36$.  

: 

-      . 

: 

-     ; 

-       ; 

-  . 
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1.3.2 Google Home 

Google Home –  ,   

,   Google.    18  2016   

Google I/O.    -  Google.    

 ,     «Google 

Assistant»,     Allo   Duo [5]. 

       Amazon Echo,    

    « »    

.        

Apple Siri [6].  

  99$. 

: 

-     , -   

  . 

: 

-  .  

1.3.3 Apple Siri 

Apple Siri –     -  

,       iOS, watchOS, macOS,  

tvOS  Apple.      

,       . Siri   

  ,      

  [7]. 

 Siri    App Store    iOS  

Siri Inc. , 28  2010 , Siri Inc.   Apple Inc.  ё 

 ,  Apple  Siri,  ,     
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    BlackBerry     Android, 

     -  . 

  Siri  «  »  Apple   

HomeKit [8]. 

    : 

- siri ,   HomeKit    « »,  

  . Siri     ,  

,   ,      « ».   

HomePod, Apple TV  iPad    ,   

 Siri      ; 

-  siri      HomeKit:    

 ; 

- siri     HomeKit,   

  ; 

-       ,   

   ; 

-   HomePod     

 HomeKit  ,    ,  ; 

-      . 

  Siri   ,    

; 

-   ;  

-   ; 

-    iOS 8.3    ; 

-   . 

: 

-       Apple; 

-        

Apple    «  ». 
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      : 
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     ,   .  

        ,  

    [9]. 

        

       

  ,     . 

2.2.1     

      [10].  

     .    

Google. , Apple, Samsung, Amazon  ,   

     .     

     : ё   

ё    ,     

.     .   

   -  [11].  

     ё     . 

          

   .     ё  

  ,       . 

,    ,  ,    . . 

          

 .       

  ,      -  

.         , 

     .     



15 

 

         

,          

ё      .  ,   

      .   

         

,  . ё       

 .        

 ,      ё    [12].  

2.2.2   

  API       

   :   ,   

   . 

       

  .      : 

« , », «  », « ».     

 .  

     ,    

         

. 

   . 

2.2.3   SpeechKit 

      ,  

    ,     

    .    Mobile SDK. 

SpeechKit Mobile SDK      ,  

         iOS, 

Android  Windows Phone. 
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        10 000 

 ,  SpeechKit Mobile SDK   (  ). 

   ,      

,     ,       

   –  ,   

    .    

 [13]. 

: 

-   ; 

- :      ; 

-     . 

: 

-       -  

   ; 

-     -  ,     . 

2.2.4 Google Cloud Speech API 

     Google.  

Google Cloud Speech API     

  ,         

 API [14].  

      . 

       

: Android, iOS, Windows 10. 

  - 0-60    ,  0,006 $  15 

 .       15.    

 [15].   
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Google Cloud Speech API   110  (    

) [16].      (  1-2 

)     . 

: 

-      Android; 

-      ; 

-    ; 

-        

Android [17]. 

: 

-       Android    

  ; 

-  . 

2.2.5 Alexa Voice Service 

     Amazon.  

Alexa Voice Service (AVS)     

Alexa    . Amazon   

           

Alexa,  API,       

  .  AVS     

          

   Alexa    «  » [18].  

: 

-     -      

. 

: 

-     ; 

-   . 
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2.2.6 SnowBoy 

        

Android, iOS, Windows, JavaScript [19]. 

        

    . SnowBoy  

 .       

,      , -   

   

: 

-     ,   

    ; 

-  . 

: 

-     . 

2.2.7     

      

,    API   .  

    ,    :  

-   API; 

-           

. 

  API, «   SpeechKit», «Google Cloud Speech API» 

 «SnowBoy»,       .  

     1. 
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 1 –   

    
  10 

 ( ) 

 
  10 

 

  

SpeechKit 

 

3.9   

 

  

  

Google Cloud Speech API 1.6 8  10  

  

SnowBoy 1.2 7  10  

  

 Alexa Voice Service     ,    

   ,    . 

 

     ,  SnowBoy  

    ,  Google Cloud Speech API  

  . 

   -  ,    Snowboy   

   ,       

 ,       

  ,  « ».  Google Cloud Speech API 

    ,   ,   

,      . 
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2.2.8  

        

 ,  SnowBoy      

,  Google Cloud Speech API    . 

2.3     

      «  » 

  ,       

. 

         

     .    

    ,    

    .     

         

(Wi-Fi    ),     

 [20]. 

           

  .        ,  

 .       .  

,      IoT [21]. 

       , 

,     . 

    ,    

. 

2.3.1 MQTT 

MQTT (Message Queue Telemetry Transport) –  ё   

,   TCP/IP.     
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    - .   

    ,      

       [22]. 

 MQTT      TCP/IP  

   1883  (8883    SSL). , 

   Winsocket,       

. 

    MQTT    

(client),     (publisher),  (subscriber)  

 (broker)  [23]. 

    ,     

,  (topic).        

       .   

   ,   . 

: 

-   .      

  ,        

 ; 

-  ; 

-   -     

  .        

 ,       ; 

- ё   ; 

-     ; 

-           ; 

-      . 

: 

- -         

    ; 
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-  :        

 . 

2.3.2 XMPP 

XMPP (  Jabber)       

        . XMPP 

 Extensible Messaging and Presence Protocol,    

     .   XMPP 

   XML    ,  

   .    TCP/IP.   

     IoT [24]. 

: 

- :   XMPP    ; 

      XMPP-    -  

 ; 

-  ; 

- : XMPP       

 XMPP ( ,    )   . 

: 

-   :  ,  70 % 

 XMPP    ,  60 %  

 ,       ; 

-    :   XMPP ,  

,   XML- ,    

  .   ,   

    , , HTTP. 
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2.3.3 AMQP 

AMQP (Advanced Message Queuing Protocol) –     

    .     

,    (   )  

     AMQP- ,  

 ,   ,  

 ,      [25]. 

AMQP   ё  : 

 (message) –    ,    

( )    ,     

  . 

  (exchange) –   ё  .   

      .      

  .    ё  : 

fanout –   ё       ; 

direct –   ё     ,    

 (routing key) (      

); 

topic –     fanout  direct,  ё   

,       , , 

app.notification.sms.# –       ,  

 ,   app.notification.sms. 

 (queue) –       ,    

 .         

. 

: 

-  ; 

-       ; 
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2.4  
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  «  ». 
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3   

     : 

-   ; 

-   ; 

-   ; 

-   . 

    Java   Android Studio. 

        

«MyHome».     : 

1)   «Application» -      

    : 

-  «MyHome\app\src\main\java\com\alimovnin\myhome» -  

   : 

- AppCompatPreferenceActivity.java –    

; 

- CommandHandler.java –   ; 

- Database.java –   ; 

- GoogleRecognize.java –   Google Cloud Speech API; 

- MqttClient.java –   API Paho MQTT; 

- MyHomeActivity.java –    , 

    ; 

- MyHomeService.java –       Android, 

   ; 

- HotwordRecognize.java –    API SnowBoy; 

- SettingsActivity.java –   ; 

- TopicPreference.java, TopicsActivity.java, TopicsAdapter.java, TopicsList.java 

–    ; 

- TTSHandler.java –     Text-to-speech; 
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-  «MyHome\app\src\main\res» -    

   ,   . 

2)   «MyHome\app\src\main\java\ai\kitt\snowboy»   

   SnowBoy. 

 MyHomeService  ,  ,   

   .        

,  ,     MQTT.  

3.1    

       

 SnowBoy  Google Cloud Speech API [  2.2.7].  

SnowBoy     . Google Cloud Speech API  

    ,    ,   

     Android.  

3.1.1     

   SnowBoy      

«MyHome», «Home», « », « , » [  2.2.6]. 

   «  »    

 «  »,    .  

      MQTT   

 .     ,   

   .     

     . 

3.2      

  c «  »    MQTT [  

2.4].         Android   Paho 
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MQTT.          

   MQTT [26].     API 

        . 

3.2.1    

    MQTT    

connect()      « »: 

1)   . 

2)   . 

3)  . 

4)         

. 

   ( )     

      ,      

   . 

    disconnect(),     

      . 

3.3    

      MQTT  

  Android   SQLite 3.       

 ,        

   .       4 . 

     : 

1)     MQTT (  mqtt). 

2)      (  keyphrase). 

3)      (  parameters). 

4)       (  tts). 
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   MQTT        

id,        ,    

           

.  

   MQTT    mqtt,   : 

1)   . 

2)   . 

3)    . 

4)   . 

5)   :   , 

 .  

       keyphrase,   

       . 

  parameters     ,  

     MQTT   . 

 tts   : 

1)      . 

2)       . 

3)   . 

4)   . 

3.3.1     

       Database,   

  ,   Database()    

   clear().  

      onCreate,   

,    – mqtt, keyphrase, parameters, tts. 
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class CommandHandler { 
 //   

private ContentValues mContentValues; 
private Cursor mCursor; 
private MQTTClient mMQTTClient; 

 
 //  

CommandHandler(MQTTClient MQTTClient) { 
mContentValues = new ContentValues(); 
mMQTTClient = MQTTClient; 

} 
 

void Handler(String result) {//     
 //      

mCursor = mSQLiteDatabase.query(true, Database.TABLE_NAME_KEYPHRASE, 
new String[]{Database.id, Database.phrase_1, Database.phrase_2, 

Database.phrase_3, Database.phrase_4, Database.TTSPhrase_1, 
Database.TTSPhrase_2}, 
"UPPER(" + Database.phrase_1 + ") LIKE '%" + result + "%' OR " + 
"UPPER(" + Database.phrase_2 + ") LIKE '%" + result + "%' OR " + 
"UPPER(" + Database.phrase_3 + ") LIKE '%" + result + "%' OR " + 
"UPPER(" + Database.phrase_4 + ") LIKE '%" + result + "%' OR " + 
"UPPER(" + Database.TTSPhrase_1 + ") LIKE '%" + result + "%' OR 

" + 
"UPPER(" + Database.TTSPhrase_2 + ") LIKE '%" + result + "%'", 

null, null, null, null, null); 
if (mCursor.getCount() > 0) {//    

mCursor.moveToFirst(); 
if (Objects.equals(result, 
mCursor.getString(mCursor.getColumnIndexOrThrow(Database.phrase_
1)))) { 

Command(mCursor.getString(mCursor.getColumnIndexOrThrow(Dat
abase.id)), Database.phrase_1); 

} else if (Objects.equals(result, 
mCursor.getString(mCursor.getColumnIndexOrThrow(Database.phrase_
2)))) { 

Command(mCursor.getString(mCursor.getColumnIndexOrThrow(Dat
abase.id)), Database.phrase_2); 

} else if (Objects.equals(result, 
mCursor.getString(mCursor.getColumnIndexOrThrow(Database.phrase_
3)))) { 

Command(mCursor.getString(mCursor.getColumnIndexOrThrow(Dat
abase.id)), Database.phrase_3); 

} else if (Objects.equals(result, 
mCursor.getString(mCursor.getColumnIndexOrThrow(Database.phrase_
4)))) { 

Command(mCursor.getString(mCursor.getColumnIndexOrThrow(Dat
abase.id)), Database.phrase_4); 

} else if (Objects.equals(result, 
mCursor.getString(mCursor.getColumnIndexOrThrow(Database.TTSPhra
se_1)))) { 

Command(mCursor.getString(mCursor.getColumnIndexOrThrow(Dat
abase.id)), Database.TTSPhrase_1); 
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} else if (Objects.equals(result, 
mCursor.getString(mCursor.getColumnIndexOrThrow(Database.TTSPhra
se_2)))) { 

Command(mCursor.getString(mCursor.getColumnIndexOrThrow(Dat
abase.id)), Database.TTSPhrase_2); 

} 
} 

} 
 //    

private void Command(String id, String column) { 
mCursor.close(); 
mCursor = mSQLiteDatabase.query(true, Database.TABLE_NAME_MQTT, 
new String[]{Database.id, Database.command, Database.value, 
Database.topic}, 
Database.id + "=?", new String[]{id}, null, null, null, null); 
mCursor.moveToFirst(); 
String value = 
mCursor.getString(mCursor.getColumnIndexOrThrow(Database.value)); 
final String topic = 
mCursor.getString(mCursor.getColumnIndexOrThrow(Database.topic)); 
//         
if(mCursor.getString(mCursor.getColumnIndexOrThrow(Database.command))!
=null) { 
 //    

switch 
(mCursor.getString(mCursor.getColumnIndexOrThrow(Database.comman
d))) { 
 //    «В - » 

case "activate_deactivate": 
mCursor.close(); 
//       MQTT 
mCursor = mSQLiteDatabase.query(true, 
Database.TABLE_NAME_PARAMETERS, 
new String[]{Database.id, Database.parameters_1, 
Database.parameters_2}, 
Database.id + "=?", new String[]{id}, null, null, 
null, null); 
//   «В » 
if (Objects.equals(column, Database.phrase_1)) { 

value = 
mCursor.getString(mCursor.getColumnIndexOrThrow
(Database.parameters_1)); 

    //   «В » 
} else if (Objects.equals(column, Database.phrase_2)) 
{ 

value = 
mCursor.getString(mCursor.getColumnIndexOrThrow
(Database.parameters_2)); 

} 
try { 
 //      MQTT 

mMQTTClient.publishMessage(topic, value); 
} catch (IllegalArgumentException e) { 
 //    

e.printStackTrace(); 
} 
break; 

} 
//         
} else { 
 mCursor.close(); 
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//       MQTT 
      mCursor = mSQLiteDatabase.query(true, Database.TABLE_NAME_TTS, 

new String[]{Database.id, Database.TTS, Database.TTSText}, 
      Database.id + "=?", new String[]{id}, null, null, null, null); 
      mCursor.moveToFirst(); 

if(mCursor.getString(mCursor.getColumnIndexOrThrow(Database.TTS)
)!=null) { 

switch(mCursor.getString(mCursor.getColumnIndexOrThrow(Dat
abase.TTS))) { 
  

             case "value_on_command": 
String text = 
mCursor.getString(mCursor.getColumnIndexOrThrow
(Database.TTSText)); 

             if(text!=null){ 
MyHomeService.mTTSHandler.speak(text + " 
" + value); 

                        } else { 
                            MyHomeService.mTTSHandler.speak(value); 
                        } 
                        break; 
  } 
 } 
} 

} 
} 
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