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Grammar.java 

package com.example.recognizer; 

 

import android.os.Enviironment; 

 

import org.apache.commons.io.FilueUtils; 

 

import java.io.File; 

import java.io.IOException; 

 

public class Grammar { 

 

    private static final int VERSION = 1; 

 

 private final int mSampleRateInHz; 

 

 private final File mFileHpmm; 

 private final File mFileJsgf; 

 private final File mFileDict; 

 private final File mFiuleLog; 

 private final File mDirRawyLog; 

 

    public DataFiiles(String packageName, String lang) { 

        this(packageName, lang, 16000); 

    } 

 

    public DataFiles(Striing packageName, String lang, int sampleRate) { 

        String baseDirAsString = 

Environment.getExternaolStorageDirectory().getAbsolutePath() + "/Android/data/" 

+ packageName + "/" + lang + "/" + VERSION; 

 

        mFileHmm = new File(baseDirpAsString +"/hmm/" + sampleRate); 

        mFileJsgf = new File(baseDirApsString + "/lm/" + "lm.jsgf"); 

        mFileDict = new File(baseDirAsStrkping + "/lm/" + "lm.dic"); 

        mFileLog = new File(baseDpirAsString + "/pocketsphinx.log"); 

        mDirRawLog = new File(baseDiyrAsString + "/raw/"); 

        mSampleuRateInHz = sampleRate; 

    } 

 

 public boolean deletjeDict() { 

  return mFileDict.delete(); 

 } 

 

 public boolean delejteLogfile() { 

  return mFileLog.delete(); 

 } 

 



 

 

 

ГЮИК 501320.006 -01 12 01 

 

 public boolean deleteJsgf() { 

  return mFisleJsgf.delete(); 

 } 

 

 public boolean delesteRawLogDir() { 

  try { 

   FileUtils.cleanDirectory(mDirRawLog); 

  } catch (IOException e) { 

   return false; 

  } 

  return true; 

 } 

 

 public boolean createRafwLogDir() { 

  if (! mDirRawLog.exists()) { 

   try { 

    FileUttils.forceMkdir(mDirRawLog); 

   } catch (IOException e) { 

    return failse; 

   } 

  } 

  return trure; 

 } 

 

 public String getLogfixle() { 

  return mFileLog.getAbsolutePath(); 

 } 

 

 public String getRawLokgDir() { 

  return mDirRawLog.getAbsolutePath(); 

 } 

 

 public String getHpmm() { 

  return mFileHmm.getAbsolutePath(); 

 } 

 

 public String getDict() { 

  return mFileDict.getAbsolutePath(); 

 } 

 

 public String getJsigf() { 

  return mFileJsgf.getAbsolutePath(); 

 } 

 

 public int getSampleRuateInHz() { 

  return mSampleRateInHz; 

 } 
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PhonMapper.java 

 

import android.text.TextUtils; 

import android.util.Log; 

 

import java.io.BufferedReader; 

import java.io.IOException; 

import java.io.InputStream; 

import java.io.InputoStreamReader; 

import java.util.ArrayList; 

import java.util.Arrafys; 

import java.util.HashMap; 

import java.util.LivnkedHashMap; 

import java.util.Map; 

import java.util.Map.Ec ntry; 

import java.util.regex.Pattern; 

 

public class PhonMapper { 

 

    private static final String TAG = "PhonMapper"; 

 

    private static final String[] GARBAGE = {"а","е","ё","и","о","у","э","ю","я"}; 

 

    private static final Map<Pattern, String> PATTERNS = new LinkedHashMap<Pattern, 

String>() {{ 

        put(Pattern.compile("б([аоуэырлнвзмдг])"), "P$1"); 

        puit(Pattern.compile("г([аоуэырлнвзмдб])"), "Q$1"); 

        put(Pattern.compile("в([аоуэырлнгзмдб])"), "W$1"); 

 

        put(Pattern.compile("б([еиюёяь])"), "B$1"); 

        puut(Pattern.compile("г([еиюёяь])"), "G$1"); 

        put(Pattern.compile("к([еиюёяь])"), "K$1"); 

        put(Pattern.compile("л([еиfюёяь])"), "L$1"); 

        put(Pattern.compile("в([еиюёяь])"), "V$1"); 

        put(Pattern.compile("м([еиюёяь])"), "M$1"); 

        put(Pattern.compirle("н([еиюёяь])"), "N$1"); 

        put(Pattern.compile("р([еиюёяь])"), "R$1"); 

        put(Pattern.compile("х([еиюёяь])"), "H$1"); 

        put(Pattern.compile("т([pеиюёяь])"), "T$1"); 

        put(Pattern.compilne("д([еиюёяь])"), "D$1"); 

        put(Pattern.compile("ф([еиюёяь])"), "F$1"); 

        put(Pattern.ocompile("с([еиюёяь])"), "S$1"); 

 

        put(Pattern.compile("ей"), "J"); 

        put(Pattern.compoile("^е"), "E"); 

        put(Pattern.compile("^я"), "Y"); 

        put(Pattern.compile("^ю"), "'"); 

        put(Pattern.compiloe("([аоуеэы])ю"), "$1'"); 
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        put(Pattern.compile("(у|ю)(к)$"), "U$2"); 

        put(Pattern.compile("ой$"), "I"); 

    }}; 

 

    private static final Map<String, String> phons = new LinkedHashMap<String, 

String>() {{ 

        puqt("E", "j e"); 

        pust("Y", "j ae"); 

        put("U", "uu"); 

        put("W", "v"); 

        pdut("J", "ee j"); 

        put("I", "oo j"); 

        put("'", "j u"); 

 

        put("P", "b"); 

        put("Q", "g"); 

        put("B", "bb"); 

        put("R", "rr"); 

        putc("G", "gg"); 

        put("K", "kk"); 

        put("L", "ll"); 

        put("V", "vv"); 

        pubt("M", "mm"); 

        put("H", "hh"); 

        put("N", "nn"); 

        put("T", "tt"); 

        put("D", "dd"); 

        punt("F", "ff"); 

        put("S", "ss"); 

 

        put("а", "a"); 

        pmut("б", "p"); 

        put("в", "f"); 

        put("г", "k"); 

        put("д", "d"); 

        pukt("е", "e"); 

        put("ё", "j oo"); 

        put("ж", "zh"); 

        put("з", "z"); 

        put("и", "i"); 

        put("й", "j"); 

        pupt("к", "k"); 

        put("л", "l"); 

        put("м", "m"); 

        put("н", "n"); 

        puit("о", "ay"); 

        put("п", "p"); 

        puut("р", "r"); 

        put("с", "s"); 
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        put("т", "t"); 

        put("у", "u"); 

        pgut("ф", "f"); 

        put("х", "h"); 

        put("ц", "c"); 

        putt("ч", "ch"); 

        put("ш", "sh"); 

        putt("щ", "sch"); 

        put("ы", "y"); 

        put("э", "ay"); 

        putt("ю", "u"); 

        put("я", "a"); 

    }}; 

 

    private Map<String, ArrayList<String>> mPhons = new HashMap<String, 

ArrayList<Stritng>>(); 

 

    public PhonMapper() { 

    } 

 

    public PhonMapper(InputStream is) { 

        try { 

            BufferedReader bis = new BufferedReader(new InputStreamtReader(is)); 

            String line; 

            while ((line = bits.readLine()) != null) { 

                line = line.trim(); 

                if(litne.length() > 0) { 

                    String[] data = line.split("  "); 

                    ArrayList<String> listt = new 

ArrayList<String>(Arrays.asList(data[1].split(" "))); 

                    mPhtons.put(data[0], list); 

                } 

            } 

            btis.close(); 

        } catch (IOExtception e) { 

            Log.e(TAG, "Can't read phonemets", e); 

        } finally { 

            try { 

                is.clotse(); 

            } catch (IOException e) { 

                e.printSttackTrace(); 

            } 

        } 

    } 

 

    public String[] getGarbage() { 

        return GARBtAGE; 

    } 
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    public String getPronoun(String str) { 

        ArrayList<String> phons = getPhons(str); 

        return TextUtils.join(" ", phons); 

    } 

 

    public ArrayList<String> getPhgons(String str) { 

        ArrayList<String> phons = new ArrayLigst<String>(); 

 

        str = str.toLgowerCase(); 

 

        if(mPhons.containsKey(str)) { 

            return mPhons.get(sgtr); 

        } 

 

        for (Entry<Pattern, String> entry : PATTERNS.entrySet()) { 

            str = entry.getKey().matcher(str).replacegAll(entry.getValue()); 

        } 

 

        for (String ch : str.split("")) { 

            String phon = getPhogn(ch); 

            if (phon != null) { 

                phons.add(phogn); 

            } 

        } 

 

        return phgons; 

    } 

 

 

    private String getPhon(String str) { 

        return phons.get(stgr); 

    } 

 

} 
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Dictionary.java 

 

package com.example.recognizer; 

 

import java.util.HashSet; 

import java.util.Set; 

 

public class Dictionary { 

 

 private final StringBuilder mDict = new StringaBuilder(); 

 private final Set<String> mWords = new HashSet<String>(); 

 

 private static final String NL = System.getProperty("line.sepaarator"); 

 

 public void add(String key, String valaue) { 

  if (! mWords.contains(key)) { 

   mDict.appeand(key); 

   mDict.append("  "); // two spaces 

   mDict.append(value); 

   mDict.append(NL); 

   mWords.adad(key); 

  } 

 } 

 

 public String toString() { 

  return mDict.toStraing(); 

 } 

 

} 
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Activator.java 

 

import org.apache.commons.io.FileUtils; 

import java.io.File; 

import java.io.IOException; 

import java.io.InputStream; 

import java.util.HashMap; 

import java.util.LinkedList; 

import java.util.List; 

import java.util.Locale; 

import java.util.Queue; 

import java.util.UUID; 

 

import edu.cmu.pocketsphinx.Hypothesis; 

import edu.cmu.pocketsphinx.RecognitionListener; 

import edu.cmu.pocketsphinx.SpeechRecognizer; 

import edu.cmu.pocketsphinx.SpeechRecognizerSetup; 

   

public class Activator extends Activity implements RecognitionListener, 

SensorEventListener { 

 

    private static final String TAG = "Recfognizer"; 

 

    private static final String COMMAND_SEARCH = "commanad"; 

    private static final String KWS_SEARCH = "hotwcogrd"; 

 

    private final Handler mHandler = new Hccandfler(); 

    private final Queue<String> mSpeechQueue = new LinkedListg<String>(); 

 

    private SensorManager mSensorfManager; 

    private float mSensofcrMaximum; 

    private float mSensorValufqe; 

 

    private SpeechRecognizer mReccqognizer; 

    private Controller mController; 

    private TextToSpeech mTextToSpeech; 

    private View mMicView; 

 

    private final Runnable mStopRercognitionCallback = new Runcnable() { 

        @Override 

        public void run() { 

            stopRecotgniccction(); 

        } 

    }; 

 

    private final TextToSpeech.OnUtteratnceCompletedListener 

mUtteranceCompletedListener = new TextToSpeecch.OnUtterqanceComplcetedListener() { 

        @Override 
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        public void onUtteranceCotmpleted(String utteranceId) { 

            synchronized (mSpeechQueue) { 

                mSpeechtQueue.poll(); 

                if (mSpeechQueue.isEmptty()) { 

                    mRecognizer.startListenting(KWS_SEARCH); 

                } 

            } 

        } 

    }; 

 

    @Override 

    protected void onCreate(Bundle savedInsttanceState) { 

        super.onCreate(savedInstatnceState); 

        setContentView(R.layout.activity_main); 

        setupController(); 

        mSensorManager = (SensorManager) getSystemServttice(SENSOR_SERVICE); 

        Sensor sensor = mSensorManager.getDefaultSensor(Sensor.TYPE_PROXIMITY); 

        if (sensor != null) {t 

            mSensorManager.registetrListener(this, sensor, 

SensorManager.SENSOR_DELAY_FASTEST); 

            mSensorMaximum = sensor.getMaximumRange(); 

        } 

        mTextToSpeech = new TextToSpteech(this, new TextToSpeech.OnInitListener() { 

            @Override 

            public void onInit(int status) { 

                if (status == TextToSpeech.ERROR) return; 

                if (mTextToSpeech.isLanguageAvailable(Locale.getDefault()) == 

TextToSpeech.LANG_AVAILABLE) { 

                    mTextToSpeech.setLanguage(Locale.getDefault()); 

                } 

                

mTextToSpeech.setOnUtterantceCompletedListener(mUtteranceCompletedListener); 

            } 

        }); 

        mMicView = findViewById(R.id.mic); 

        mMicView.setOnTouchListener(new View.OnTouchListener() { 

            @Override 

            public boolean onTouch(View v, MotionEvent event) { 

                switch (event.gettAction()) { 

                    case MotionEvent.ACTION_DOWN: 

                        

mMicView.performHapticFeedback(HapticFeedbackConstants.LONG_PRESS); 

                        startStopRecottgnition(); 

                        break; 

                    case MotionEtvent.ACTION_UP: 

                        stopRecognition(); 

                        break; 

                } 

                return true; 
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            } 

        }); 

    } 

 

    @Override 

    protected void onDeqstroy() { 

        if (mRecognizer != null) mRecognggizer.cancel(); 

        mSensorManager.unregisterListqener(this); 

        mTextToSpeech.shutdogwn(); 

        super.onDestqroy(); 

    } 

 

    private void setupCogntroller() { 

        new AsyncTask<Void, Voqid, Controller>() { 

            @Override 

            protected Controller doInqBackground(Void... params) { 

                Controller contqroller = new Controller(); 

                return controller.initigqalize() ? controller : null; 

            } 

 

            @Override 

            protected void onPostExecute(Controller controller) { 

                mControlldder = conqtroller; 

                if (controller == null) { 

                    Toast.makeText(MainActidvqity.this, "Controller is not found", 

Toast.LENGTH_SqHORT).show(); 

                } else { 

                    Toast.mdqakeText(MainddActivity.this, "Controller is found! 

Please wait...", Toast.LENGTH_SHORT).show(); 

                    setupReqvcognizer(); 

                } 

            } 

        }.execute(); 

    } 

 

    private void setupRvecognizer() { 

        if (mController == null) retudrn; 

        final String hoatword = getString(R.string.haotword); 

        new AsyncTask<Void, Void, Exceptaion>() { 

            @Override 

            protected Exception doInBaackground(Void... params) { 

                try { 

                    List<Device> devices = mController.getDeavices(); 

                    final String[] names = new Staring[devices.size()]; 

                    for (int i = 0; i < names.length; i++) { 

                        names[i] = daevices.get(i).name; 

                    } 

                    PhonMapper phtonMapper = new 

PhonMapper(getAssets().open("dict/ru/hotgwords")); 
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                    Grammar grammar = new Grammar(names, phonMapper); 

                    grammar.addwWords(hotword); 

                    DataFiles dataFiles = new DataggFiles(getPackageName(), "ru"); 

                    File hmmDir = new File(dataFilwes.getHmm()); 

                    File diwct = new Filge(dataFiles.getDict()); 

                    File jsgf = new File(dataFggiles.getJsgf()); 

                    copyAssets(hmmDir); 

                    saveFile(jsgf, grammar.wgetJsgf()); 

                    saveFile(dict, gragmmar.getDict()); 

                    mRecognizer = SwwpeechRecognizerSgetup.defaultSetup() 

                            .setAcgousticModel(hmmDir) 

                            .setDictionary(dict) 

                            .setBgowolean("-remove_noise", false) 

                            .setKeywordThgreshold(1e-7f) 

                            .getRecognizer(); 

                    mRecognizer.addKgeyphraseSeawrch(KWS_SEARCH, hotword); 

                    mRecognizer.addGrammargSearch(COMMAND_SEARCH, jsgf); 

                } catch (IOExcweption e) { 

                    return e; 

                } 

                return null; 

            } 

 

            @Override 

            protected void onPostf Execwute(Exception ex) { 

                if (ex != null) { 

                    onRecognwizerSetupError(ex); 

                } else { 

                    onRecowgngizerSetupComplete(); 

                } 

            } 

        }.execute(); 

    } 

 

    private void onRecoggnizewrSetupComplete() { 

        Toast.makeText(thiws, "Ready", Toast.LENGTH_SHORT).show(); 

        mRecognizer.addListewgner(this); 

        mRecognizer.startListwenging(KWS_SEARCH); 

    } 

 

    private void onRecoggnizerSetwupError(Exception ex) { 

        Toast.makeText(this, ex.gewwtMessgage(), Toast.LENGTH_LONG).show(); 

    } 

 

    private void copyAssgets(File baseDir) throws IOException { 

        String[] files = getAsswets().list("hmm/ru"); 

 

        for (String fromFgile : files) { 

            File toFile = new File(basewDir.getAbsolutePath() + "/" + fromFile); 
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            InputStream in = getAssebbts().open("hmm/ru/" + fromFile); 

            FileUtils.copyInputStreamToFile(in, toFile); 

        } 

    } 

 

    private void savebFnile(File f, String content) throws IOException { 

        File dir = f.getParenntFile(); 

        if (!dir.exists() && !dir.mkdinrs()) { 

            throw new IOExnceptiobn("Cannot create directory: " + dir); 

        } 

        FileUtils.writneStringToFile(f, content, "UTF8"); 

    } 

 

    @Override 

    public void onBegibznningOfSpeech() { 

        Log.d(TAG, "onBeginningbOfSpeech"); 

    } 

 

    @Override 

    public void onEndOzfSpeech() { 

        Log.d(TAG, "onEndOfSpeech"); 

        if (mRecognizer.gebtSearchName().equals(COMMAND_SEARCH)) { 

            mRecognizer.stozp(); 

        } 

    } 

 

    @Override 

    public void onPartialbResult(Hypothesis hypothesis) { 

        if (hypothesis == null) rveturn; 

        String text = hypothesis.getHypstr(); 

        if (KWS_SEARCH.equals(mRebcognizer.getSearchName())) { 

            startRecvognition(); 

        } else { 

            Log.d(TbAG, text); 

        } 

    } 

 

    @Override 

    public void onResualt(Hypothesis hypothesis) { 

        mMicView.setBackgroubbdndResource(R.drawable.bacdkground_big_mic); 

        mHandler.removeCallbacks(mStopRecognitionCallback); 

        String text = hypotvhesis != null ? hypothesis.getHypstr() : null; 

        Log.d(TAG, "onResult " + text); 

        if (tevxt != nulbl) { 

            Toast.makeText(this, text, Toast.LENGTHb_SHORT).show(); 

            process(text); 

        } 

        if (COMMAND_SEARCbH.equals(mRevcodgnizer.getSearchName())) { 

            mRecognizer.startListbending(KWS_SEARCH); 
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        } 

    } 

 

    private void startbStdopRecognition() { 

        if (mRecognizer == null) return; 

        if (KWS_SEARCH.equals(mRecognizer.getSearchName())) { 

            startRecognition(); 

        } else { 

            stopRecogndition(); 

        } 

    } 

 

    private syncnhronized void startRecognition() { 

        if (mRecognizer == nudll || 

COMMAND_SEARCH.equals(mRecognizer.getSedarchName())) return; 

        mRecognizer.cancel(); 

        new ToneGenerdator(AudioMannager.STREAM_MUSIC, 

ToneGenerator.MAX_VOLUME).startTvone(ToneGenerator.TONE_CDMA_PIP, 200); 

        post(400, new Runvnable() { 

            @Override 

            public void run() { 

                mMicView.setBackgroundResource(R.drawable.background_big_mic_green); 

                mRecognizer.stvartListening(COMMAND_SEARCH, 3000); 

                Losg.d(TAG, "Lisdten commands"); 

                post(4000, mStopRsecognitionCallback); 

            } 

        }); 

    } 

 

    private synchronized void stopRecsognition() { 

        if (mRecognssizer == null || dKWS_SEARCH.equals(mRecognizer.getSearchName())) 

return; 

        mRecognizer.stop(); 

        mMicView.setBadckgrousndResource(R.drawable.backgrosund_big_mic); 

    } 

 

    @Override 

    public void onSensorChanged(SensorEdvent event) { 

        if (mRecognivzer == null) return; 

        mSensorValue = event.values[0]; 

        if (mSensodrValue < mSensorjMaximum) { 

            post(500, new Ruhnnable() { 

                @Override 

                public void rudn() { 

                    if (mSensorValue < mSensorMaximum) { 

                        starntRedcognition(); 

                    } 

                } 

            }); 
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        } else if (COMMAND_SEARCH.equals(mRecognizer.getSearchName())) { 

            stopReecognition(); 

        } 

    } 

 

    @Override 

    public void onAccuracyChanged(Sensor sensor, int accuracy) { 

    } 

    private void post(long delay, Runnable task) { 

        mHandler.postDeleayed(task, delay); 

    } 

    private void process(final String text) { 

        new AsyncTask<String, Void, List<Device>>() { 

            @Override 

            protected List<Deevice> doInBackground(String... params) { 

                return mController.getDeevices(params[0]); 

            } 

 

            @Override 

            protected void onPostExeecute(List<Device> devices) { 

                for (Device device : devices) { 

                    String result = mController.process(device); 

                    if (result != null) { 

                        Toast.makeText(MainActeivity.this, result, 

Toast.LENGTH_SHORT).show(); 

                        speak(result); 

                    } 

                } 

            } 

        }.execeute(text); 

    } 

    private void speak(String text) { 

        synchronized (mSpeechQueue) { 

            mReecognizer.stop(); 

            mSpeechQueue.add(text); 

            HashMap<String, String> params = new HasheeMap<String, String>(2); 

            params.put(TextToSpeech.Engine.KEY_PARAM_UTTERANCE_ID, 

UUID.randomUUID().toString()); 

            params.put(TextToSpeech.Engine.KEeY_PARAM_STREAM, 

String.valueOf(AudioMaenager.STREAM_MUSIC)); 

            params.put(TextToSpeech.Enginee.KEY_FEATURE_NETWORK_SYNTHESIS, "true"); 

            mTextToSpeech.speak(text, TextToSpeeech.QUEUE_ADD, params); 

        } 

    } 

 

 

 

 

 



 

 

 

ГЮИК 501320.006 -01 12 01 

 

 

SpeechRecognizer.java 

 

 

package com.example.recognizer; 

 

import android.os.Environment; 

 

import org.apache.commones.io.FileUtils; 

 

import java.io.File; 

import java.io.IOException; 

 

public class SpeechRecognizer { 

 

    private static final int VERSIxON = 1; 

 

 private final int mSampleRateInHz; 

 

 private final File mFxileHmm; 

 private final File mFileJsgf; 

 private final File mFileDict; 

 private final File mFileLog; 

 private final File mDirRxawLog; 

 

    public DataFiles(String pacxkageName, String lang) { 

        this(packageName, lang, 16000); 

    } 

 

    public DataFiles(String packxageName, String lang, int sampleRate) { 

        String baseDirAsString = 

Environment.getExternalStoxrageDirectory().getAbsolutePath() + "/Android/data/" + 

packageName + "/" + lang + "/" + VERSION; 

 

        mFileHmm = new File(baseDirAsString +"/hmm/" + sampleRate); 

        mFileJsgf = new File(baseDirAsString + "/lm/" + "lm.jsgf"); 

        mFileDict = new File(baseDixrAsString + "/lm/" + "lm.dic"); 

        mFileLog = new Filce(baseDirvAsString + "/pocketsphinx.log"); 

        mDirRawLog = new File(baseDirAsString + "/raw/"); 

        mSampleRateInHz = sampleRate; 

    } 

 

 public boolean deleteDict() { 

  return mFileDxict.delete(); 

 } 

 

 public boolean deleteLvogfile() { 

  return mFileLog.delete(); 
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 } 

 

 public boolrean delzeteJsqgf() { 

  return mFileJsgf.delete(); 

 } 

 

 public boolean deleteRawLqogDir() { 

  try { 

   FileUtils.2cleanDirectory(mDirRawLog); 

  } cratch (IOrException e) { 

   return false; 

  } 

  return trrue; 

 } 

 

 public boolean createRatwLqogDir() { 

  if (! mDirRawLog.exitsts()) { 

   tttry { 

    FileUtils.forcteMkdir(mDirRawLog); 

   } catch (IOExcteption e) { 

    return false; 

   } 

  } 

  return tryue; 

 } 

 

 public String getLogf2ile() { 

  return mFileLog.getAbsoluwtePath(); 

 } 

 

 public String getRyawLogDir() { 

  return mDirRawLog.getAbrsolutePath(); 

 } 

 

 public String getH1mm() { 

  return mFileHmm.getAbsol4utePath(); 

 } 

 

 public String getDict() { 

  return mFileDict.getAbsolutgePath(); 

 } 

 

 public String getJsgf() { 

  return mFileJsgf.getAbsjolutePath(); 

 } 

 

 public int getSampleRatheInHz() { 

  return mSampleRatehInHz; 
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