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Dynamic Time Warping

Time Series B);
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2.3.2 uwuulawnsfialniniTawuuiss (Fast Dynamic Time Warping : FastDTW)
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2.3.3 yuudnassdanu uasnew (Hidden Markov Model : HMM)
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3.1 msidenldaunsal

3.1.1 Raspberry Pi 2 Model B

MagInvinleiaanld Raspberry Pi 2 Model B msgiilasanniuvadailmuny

AunsiilnTeiidss sessunisviszuuianedes waziilavsivannvangls

danly

;5‘1.]'171 3.1 Raspberry Pi 2 Model B

AuENUAYBY Raspberry Pi 2 Model B

[ ]

Broadcom BCM2836 Arm7 Quad Core Processor powered Single
Board Computer A31l53n15¥119 a8l 900MHz

NeAUIN (RAM) 1 GB

40 #u Tnefifinnsiiin GPIO uén

USB 18d4u 2.0 4 wasw

4 pole Stereo output and Composite video port

HDMI wuuaWIALfl

ineinsesiun1smonaesusd Raspbery Pi
finensasiumsrentingeuuuduiaues Raspberry Pi
fidesdwiuldnia Micro SD dwiuldszuuufdinsuazifiutoya
Fosdviuidsuiien$alniae Micro USB
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3.1.2 7.1 Channel USB External Sound Card Audio Adapter
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gﬂﬁ 3.2 Channel USB External Sound Card Audio Adapter

3.1.3 lalasiniy NUBWO (NUB111)
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3.3 nsinsundayalUasdiu (Preprocessing)
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3.3.1 NMIWIUNTa (Pre-emphasis)
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3.3.2 MsuUdgnt (Frame blocking)
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3.3.3 nM153ulad (Windowing)

Wum s dygyrandesynunazinlsunnduilaidu Hamming window 49z
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3.4 mﬁms'\zﬁlﬁmm (Speech Analysis)
Ans1elngld35n1s Mel-Frequency Cepstral Coefficient (MFCC) @siitunaueosas

3.4.1 #§991n7i1 Hamming window 3eudesuds Fewhnisulasnlmuuaaniy
Imuummﬁ' Taeld Fast Fourier Transform (FFT) lun1sA1uaas Discrete Fourier Transform
(OFT) Falu Sanesfiudidfianly FFT Juffe Fast Hartley Transform (FHT) Safu38#lasssny
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x(k) = ¥N-1x(n) - [cos (er'v_nk) + sin (z?k)] | (3.1)

3.4.2 annduvihmsuiulviegluainaanufiveswalagnisldisnns Mel Filter Bank &4
qunIN 3.2

M = 2595l0gy, (1 +1) (3.2)

3.4.3 vin1sulasanawalinauluilulaunatdnas Ineld Discrete Cosine
Transform (DCT) @edigunisiaaunish 3.3

(2i+1)n:k} (3.3)
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3.5 nsduunguuuy (Pattern Classification)
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Auwuuides waanaudeaiu taeldmelng Tunswe fddeiiugu 4 fds (ilesan
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4.2.1 NM3VABBIMIATAINLAN (distance) ¥8935n15 Dynamic Time Warping
Wwag Fast Dynamic Time Warping
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4.3.1 NMSNARBIMANANNET (distance) ¥8938n1s Dynamic Time Warping

way Fast Dynamic Time Warping

4.3.1.1 MINABBINAIAIILAT (distance) 8438113 Dynamic Time Warping
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Hoandouty | Fesnaiu
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Source Code ¥849lU5WN5Y

# -*- coding: utf-8 -*-

from Tkinter import *

from ttk import *

from features import mfcc

from features import logfbank

from numpy.linalg import norm

from dtw import dtw

import pyaudio, wave, tkMessageBox, time, tkFont
import scipy.io.wavfile as wav

import 0s, sys

#input microphone

class Recorder(object):

"

A recorder class for recording audio to a WAV file."

def __init_ (self, channels=1, rate=44100, frames_per_buffer=8192):

self.channels = channels
selfrrate = rate

self.frames_per_buffer = frames_per_buffer
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def open(self, fname, mode='wb"):
return RecordingFile(fname, mode, self.éhanneks, self.rate,

self.frames_per_buffer)

class RecordingFilé(object):
def _init_ (self, fname, mode, channels,
rate, frames_per_buffer):
self.fname = fname
self.mode =mode
self.channels = channels
self.rate = rate
self.frames_per_buffer = frames_per_buffer
self._pa= pyaudio.PyAudio()
self.wavefile = self. prepare_file(self.fname, self.mode)

self._stream = None

def _enter (self).

return self

def _ exit_ (self, exception, value, traceback):

self.close()

27



def record(self, duration):
# Use a stream with no callback function in blocking mode
self._stream = self._pa.open(format=pyaudio.palnt16,
channels=self.channels,
rate=self.rate,
input=True,
frames_per_ buffer=self.frames_per buffer)
for _ in range(int(self.rate / self.frames per buffer * duration)):
audio = s;eLf._stream.read(se{f.frames_per_buffer)
self.wavefile.writeframes(audio)

return None

def start_recording(self):
# Use a stream with a callback in non-blocking mode
self._stream = self.-pa.open(format=pyaudio.paint16,
channels=self.channels,
rate=self.rate,

input=True,

frames_per_buffer=self.frames_per buffer,

stream_callback=self.get_callback()
self._stream.start_stream()

return self
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def stop_recording(self):
self._stream.stop_stream()

return self

def get_callback(self):
def callback(in_data, frame count, time_info, status):
self.wavefile.writeframes(in data)
return in_data, pyaudio.paContinue

return callback

def close(self):
self._stream.close()
self,_pa.terminate()

self.wavefile.close()

def prepare_file(self, fname, mode='wb'):
wavefile = wave.open(fname, mode)
wavefile.setnchannels(self.channels)
wavefile.setsampwidth(self._pa.get_sample_size(pyaudio.palnt16))
wavefile.setframerate(self rate)

return wavefile
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# start record(Tab1) by triger the button
def startRec():
fileName = var.get()
rec = Recorder(channels=2)
with rec.open(fileName, 'wb') as recfile2:
recfile2.start_recording()

o e

result = tkMessageBox.showinfo("fastuninidss’, "ssvumasiuiinides wndaens
wgAtuin nadu \'OK\™)

if result;
recfile2.stop_recording()

finish = tkMessageBox.showinfo("Uuiinideaaiadu’, "syuuldvinstuiinAdades
\@SaEULAR")

#start record(Tab2) to compare wav with voice in the database
def startCommand():

rec = Recorder(channels=2)

with rec.open("voiceCommand.wav', 'wb')-as recfile2:

recfile2.start_recording()

result = tkMessageBox.showinfo("finasuuiinides”, "seuumaatiuiindss undaenis
ngatudin nadu \"OK\")

if result:
recfile2.stop_recording()

voiceCommand()



#play sound that recorded
def playVoice():
fileName = var.get()
CHUNK = 1024
wf = wave.open(fileName, 'rb')

p = pyaudio.PyAudio()

stream = p.open(format=p.get_format_from_ width(wf.getsampwidth()),
channels=wf.getnchannels(),
rate=wf.getframerate(),

output=True)

data = wf.readframes(CHUNK)

while data 1= "
stream.write(data)

data = wf.readframes(CHUNK)

stream.stop_stream()
stream.close()

p.terminate()
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#Extract feature from wave file and find the distance between voiceCommand and the

others
def mfcc_dtw(ﬁleName):
(ratel,sigl) = wav.read("/home/pi/voiceCommand.wav")
(rate2,sig2) = wav.read("/home/pi/"+fileName)
mfccl = mfcc(sigl,ratel)
mfcc2 = mfcc(sig2,rate2)
dist, cost, path = dtw(mfccl, mfcc2, dist=lambda x, y: norm(x -y, ord=1))

return dist

#set the dist for tell the program to do what
def voiceCommand():
start = time.time()
while True:;
distl = mfcc_dtw("OpenBrowser.wav")
print distl
if distl1<=49:
elapsed = time.time()-start
#print elapsed
os.system('epiphany-browser')

break

dist2 = mfcc_dtw("OpenCalculator.wav")
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print dist2

if dist2<=49:
elapsed = time.time()-start
#print elapsed
os.system('galculator’)

break

dist3 = mfcc_dtw('OpenTerminal.wav")
print dist3
if dist3<=49:
elapsed = time.time()-start
#print elapsed
os.system('lxterminal’)

break

distd = mfcc_dtw("OpenFileManager.wav")
print dist4
if distd<=49:

elapsed = time.time()-start

#print elapsed

o0s.system('pcmanfm’)

break
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tkMessageBox.showinfo("hJ'wuFT“I%'\‘J", "nyantuiinidaddnidnasy’, icon='warning)
elapsed = time.time()-start
#print elapsed

break

#create Window GUI
root = Tk()
customFont = tkFont.Font(size=15)

root.title("TUswnsuA AL F 89"

#create Notebook(Tab) widget

n = Notebook(root, width=500, height=320)
f1 = Frame(n) = #create frame in Notebook
f2 = Frame(n)

n.add(f1, text="UuAnidesduiuy") #add Tabl
n.add(f2, text="dsusneidies”) #add Tab2

n.pack()

Label(f1, text="anmafidasnistuiinges’, font=customFont).pack(pady=20)

global var

var = StringVar() #set Variable to contain the value of RadioButton
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var.set("OpenBrowser.wav") #set default value
R1 = Radiobutton(f1, text="lWaus1uwes’, variable=var, value="OpenBrowser.wav")

R1.pack(padx=30, pady=10, fill=BOTH)

R2 = Radiobutton(f1, textz"ﬁlmﬂ%mﬁma%", variable=var, value="OpenCalculator.wav")

R2.pack(padx=30, pady=10, fill=BOTH)

R3 = Radiobutton(f1, text="tUalvaiiusa", variable=var, value="OpenTerminal.wav")

R3.pack(padx=30, pady=10, fill=BOTH)

R4 = Radiobutton(fl, text="1Unsnann15lna", variable=var, value="OpenFileManager.wav")

R4.pack(padx=30, pady=10, fill=BOTH)

#record button Tab1

record_buttonl = Button(f1, text = "Uufinides’, command=startRec) pack(padx=15,
pady=15)

record_button3 = Button(f1, text = "auides’, command=playVoice).pack(padx=50)

#Tab2

Label(f2, text="nadx \"Guiinda\" Lﬁal,%'unﬁﬁl'muﬁ'mlﬁm",
font=customFont).pack(padx= 10, pady=25)

record_button2 = Button(f2, text = "Uuiiniden",
command=startCommand).pack(padx=15, pady=25)

root.mainloop()





