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Spectrum Spectrum
Output |  Data Energy ’ Mel Filter
and Spectrum [ DCT Bank

JUT 2.4 uanslnazsunsuvunaunIsiIeuYes MFCC



2.3 nMsduunguuuu (Pattern Classification)

a4 v oA ° o
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' as aala A U

dwitguifiss TuaeulumsiFouiiuiueyiuviflumsidessyuutug vieisiie swAiudeyage

U
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2.3.1 wuulaunsiialniian$ls (Dynamic Time Warping : DTW)

n13viuees DTW azidumswSeuifisudygiadune 2 dygiu ilemsvesving

' o [y

sewindygyruedaiudynunaaounihundisudisu lnsdvualidrdusesannes 2

&y 3 3 [ i =l [} ' &
LINADIAD LINLADST A WAE LINMDT B ASENNTT 2.4 NTUSHUIEUTLELRINTERINNINGDS A

0

uaznnes B uansluaunisil 2.5 e dii) iiszezviesewinganiign | vounsy A uag j veq

wsu B Tnef a;, lUAEIAUT | veaanmes A wag by, Lusddui | veainmes 8 uay K 1l

Punurasiiinesvesinmes Fenvglanlusvesmaiifldnosiian

A = a], az, aee ,ai (24}
B = bl’ bg, ,bj
d(i,j) = Zk_1(am — bjn)? (2.5)

PanesiunIsTuisUFULUUMETE DTW SsavdsynaumenisAmuin 2 diufe

1. Local Distance \fudufifnummszezvinwwesdoyaainanasiuvosmaniwnids

o a

apvasdusydvis LPC vestoyavivans S1uiu p A1 milazgdudu

2. Accumulated Distance iudruiivitfiuinasauiienisyozsiesiuidesfign

sywiedeyadesadandn wiihnmsssylidudesiiisuuuulnalfssiugenaasutiu
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Dynamic Time Warping

Time Series A r—/k
.——.-/_’

-~
1 i |

| Time Serfes B); (@l '® |

o a . ,
SUN 2.5 wANSLUIANYBINITUIAIAIUWIGYDY DTW

2.3.2 wuulaursfinlngdansUauuuisa (Fast Dynamic Time Warping : FastDTW)

\We491n38M15 DTW (0(h?) hanlumsdszananaigs 3eleiindsn1s FastDTW (O(n))
Faflmnusrlunisuszutanaiiuinnid DTW wuuund 1ae FastDTW 9880314 UFIuLILY94
Toyaad ieliailiusyananaanad uwirAuuiugNanarae ndnn1sinaues FastDTW

al e

=l - o Aalf
4 3 I5vian ) naY

1. Constraints Un@ilu cost matrix fiosfinsifisiduanliunngdosluamsng
Wity FastDTW dulslddanaifiuves Sakoe-Chiba Band way Itakura Parallelogram lunas
v v & va a e 1 aa 2wy 1o = o 6 w
verulniinsduaualudesiiivue uauaisnisundsliisanenazyilinarlunisuseinana

anal

T
T

T

T

T
T

T
1T
insnmssssssmsaflis EEEmEE )
T
T Wt

T
1T

3T 2.6 uansdaneiiiu Sakoe-Chiba Band(#1) uas Itakura Parallelogram(¥27)

2. Data Abstraction ¥inmsandnnuvasunudayafiasvinsiuIum,
wun e lnanisannuasdenvestayaas wu 9n3UR 2.6 sumldihiinisananuazdenann

(=4 ﬂ(‘ Q ko Ql; o L7 L2 = =y 1 L7 = oy ‘ﬂy
1:1 10U 1:5 Winyimsuidunie anduviinissunnauludennuazsBeauni waainaanasiuil
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3. Indexing WuMIAMUATOUMERBaATILIUTEUYRY DTW Nazfaeviinis

Useunaea

FastDTW wulaldiSnsluded 1 way 2 Saduierinlvnanlunisuszananaanasain n?
WidawA n wazlu FastDTW Ty 9eiinismasidenin radius Fsarunsanivunls laafiaivas

radius WudawaviauslunmsussunananaraLLuEN

18 = i

174 = 12 = 11
Jafe

gﬂﬁ' 2.8 WHNSDENITNI9IUYDY FastDTW (radius = 1)
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2.3.3 uwuudnaasdaau unsaan (Hidden Markov Model : HMM)

wuudaesdainu wdaew doiludumeriinssuunguuuuiimisnmsnilsilegluvaei

Qs fa £ £ z ca e é’lﬁ o b A o el A e k2 R =
lnve @ iBniameaiia dupeuisnisidvelauioundAgywiioiinsdrgdusuuife awnse

=l o =

\iudeyassaziBunluniaifiortuidesmelildnnndiBnmsdgiuuuy Taeidudeyanis

U

nIganenany salvesdnwurddgydeyludoya

U Y

=f

HNEY F98101509 1M UNAIINLANEIITEVIS

[
=l o

daanaldduindsTy Snviadunauidnisiifiendonislusunsuuuunain (Dynamic

Programming) ¥liAusnilunisussananaundsdu

Tullgymifvavillaidenly danediiuwuulaunifinlnga1s (Dynamic Time Warping :

DTW) TumsilSeuiisuidealyl

2.4 Non Destructive Testing

nsnsvaeulaglivinane wuede nssuisnldAumsosunnssmianuinunilag fidedly

a“
w

funy mdusunsiesensldnuielidusunmesonisldou Tneftlivilmanenudemedui
fusruifu Fadeldisosunnsomiennuiinunilag finandediaeFonlnosnin anvliseies
(Discontinuity) 91nA 0L 8ven1sasI9aeulagldiiated n1snsieasulaaldaront (Visual
Inspection) \unsasivasulaglivaneiiazain samis wazUszudniian faumnnanunsasing usa
ra4n13ns19aeulagldnisnsieasulagldaeniliuds Slidnduiivzsoslinsnseaeulngizsusn us
agnslsfnuarlisediotorafislusuml widovuaitldaunsaveadiuldmona 3sldmnsiaun

Bservaeulaglivinaneisaney Junileteldaunsansiaaevanulidedioadena il
2.4.1 anudifyvasnisasivdaulagliviiany

Tuns0anNLUUTUNUNIAILIFINTSY YDNIINADIDDNLUUDIAYIZNDUTDINITVNUY
Ya4ULUTILEY Jespwanuuulriinisudausinarogn sl numLIY AR 1IIANABINTYDS

A IUTUIUTY N1SEemgrealiununauatduauasluaisiiatuannisidaunuuni

we N sEnTuIutuiiawlddeieuindu anylusefioslvinlrauud s wesduausnaing

]

Ieanuuuld Feniliisnsunlalnenislddiusenauanudasnde (Safety Factor) figsdu 1fie
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2.5 TWUsunsy Python

T T e KU S~

Select whether to install Python 2.7.2
for all users of this computer.
© finsta erg
() Install just for me (not avaiable on Windows Vista)

pyuthon

for
windows
Back [ Next> ]| [ cCancel |

5Uf 2.9 Tsunsu Python
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Python fletaniuildlunsideulusunsuniwvils ﬁanﬁmuwﬁuuwiﬂalﬁﬁﬂﬁﬂ
fuunanesy narafeainisadunIun Python IReuusEUY Unix, Linux , Windows NT,
Windows 2000, Windows XP w3 aus s szUu FreeBSD 8notenisntwida §idu open
Source willeuaths PHP shilsineuanunsaitasa Python snimunlusunsuvesldniqlagl
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=
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193U Python effuusnfAeiiedtu 0.9.0 eanuilel 2533 uaziresdullaqiufe 2.7.12

2.5.1 AMANWZLAULBINIYT Python

1. afuayuiuluuAneaUlandlalseunn ¥5a OOP (Object Oriented Programming)

2. 10 Open Source

3. Ténfidusg Python anansatluuuussuudidinslinannmany

4. afuayumalulad COM v83 Ms-windows

5. Python $3:195§ 1N s8umesine Tkinter %aaﬁuayuwww X windows,
Ms-windows Wae Macintosh nsléends Tkinter API faglwlusunsusedlsido
uilaldailalufuusyuuufiRnisous

6. U Dynamic typing e mmmLUﬁ'au*ﬁﬁm“ﬁaaﬂalﬁdwmmxazma

7. 1 Build-in Object Types fis Tassadwvesdoyafianusoldlalu Python
Usenoume ad, Anduuns, @nsa ﬁ'énwiamsl%’muLLazﬁUizﬁw%qua

8. fisosdioned wnue Wy nUsvananadinglig QRFEUNLHE msdedoansy
msnrsaeuiieulvvesdonnu nsunu Wudiu

9. Huagad1viuinnis Regular Expression

10. fuegailadrsduaninimuatuayunnine W COM, Image, CORBA,

ORBs, XML 1Tusiu
11. famsmhsausegedeluii aunsodnnsiufimhornusfldsedss

Tvinsulaeensiiusednsaon
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oy wllUsunaumesasie Dynamic Link Library (DLL) wieldsauiu Python
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fifleriuatuayusiudoya wu MySQL, Sybase, Oracle, Informix, ODBC wawdu9
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Jeudennuuunin saensuduiinlndlugduuusingeg laegasamnuay
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3.2 YUNDUNITAIUNIG
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suusauisudsslullgmiesiitnsinddosiussuumsisideaduednnn maeddai
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LasnseuteyaiUasnunaun1sinsemdss (Preprocessing)
2.MFIATIEAFY (Speech Analysis)

3.m531ungULUY (Pattern Classification)

Preprocessing :> Speech Analysis |:> LPattez'n Classification

< & o ° A °
3UT 3.4 Yumounanlunmsaniunisidndes

Tudtandunisinaueisnisilglunmsiawnssuudsumedes Feduneunisaniunis

ijulﬂﬁqgﬂﬁ' 3.5

Pre-emphasis

1
]

I

1
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Frame blocking :
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|

)
Windowing |
'

'
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IIq_
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Classification |«
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y

Decision

v

Output
¥
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3.3 A1SIABUYBYALUDIAUY (Preprocessing)

winfudoadinanlilasTiuud sxdeshutuneunsussnanadosdu (Preprocessing)
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ymTIAsIERTTusAuEd e sas iU s UdsununEn
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Judupewilidasdmvesdygrasedyarusunuilaiing aseayngasanud 910
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3.3.2 N5KUsYNEIae (Frame blocking)
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D 256) uazusiazisuviiduiindondu 128 doya wWelideyalunsinswvidlmusaiien
3.3.3 n53ulad (Windowing)
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3.4 MyIATIELdeeNn (Speech Analysis)
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as d o % . = 2/ v g o
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A1uD laeld Fast Fourier Transform (FFT) Tun1s@1uaau Discrete Fourier Transform (DFT) %}alu

s
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AUNT599 3.1
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M = 2595l0gy, (1+ ) (3.2)
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4.2.2 AMINAADINIAIAINGAN (distance) ¥8935n15 Dynamic Time Warping ¥11n19maaa
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1. N15AAAY python UL window
nsanfslusunsutuldlafideunndraainnisiassdusunsuin U oL wdanfindaud) e

gontunsldeann 1sagins set PATH welamnsadenldau python 1dwn 9 path folder

1.1 ¥1n13 Download Python version 2.7.2 970 python.org wnEBINSITNU version
dunil  dnwuraisasndtendaiu Click Download Python d1915U window 1den Windows
Installer (Windows binary — does not include source) n8331n Download 1@394d7 v11n13

ARFa

== < 3= Lk r- A SR

‘15 Python 2.7.2 Setup
Select whether to install Python 2.7.2
for all users of this computer.

(_ Install just for me (not available on Windows Vista)

T e e A wﬁwww-}-wr@

python

fl:l’
windows

ack [ Next> ] [ cancel |

< & a &
JUN 0.1 TunaunsAnaslusingy Python (1)

1.2 AAN Next



Select Destination Directory

Please select a directory for the Python 2.7.2 files.

I 3 Pylhnn?r':'” - 7 -
python
Wiﬂ diS Ic:\Python27\

| < Back ‘[ Next > ] Cancel

4 & a
U n.2 YunaunisAnnslusunsy Python (2)

1.3 1den Path 989 Python27 nlsifinisiuAsuutas Aan Next

Install Python 2.7.2

Please wait whie the Installer installs Python 2.7.2. This may take
several minutes.

Status:

4 ¥ a &
JUN .3 Yuneuni1sAnAslusunsy Python (3)

1.4 Maseglugedacs
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Special Windows thanks to:

would stil be Python for DOS.

python

fu{
. Click the Finish button to exit the Installer.
windows

Completing the Python 2.7.2 Installer

Mark Hammond, without whose years of freely
shared Windows expertise, Python for Windows

< & a &
JUN n.4 Yunaunisianslusunsy Python (4)

1.5 N Finish WuduRnaaasaSeusay

0 Default Programs

& Desktop Gadget Gallery
@ Internet Explorer

£ Windows Anytime Upgrade

&4 Windows DVD Maker

4 Windows Fax and Scan

€ Windows Media Center e
Windows Media Player
& Windows Update

<4 XPS Viewer

1. Accessories

Pictures

Music

|, Games

. Maintenance

A Phon2 Lo v s
| P IDLE (Python GUI)
* Module Docs
~. Python (command line)
|3) Python Manuals Default Programs
% Uninstall Python

|, Startup Help and Support

1 Back

Computer

Control Panel

Devices and Printers

| ! Search programs and files

= & a &
5U# n.5 Yunaunisanaslusunsy Python (5)

1.6 # Start MENU azwulusunsugninsendesldsy
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BEX CAWindows\system32\cmd. exe

Microsoft Windows [Uersion 6
Copyright {(c> 2089 Microsoft

.1.76801
Corporation. All rights reserved.

‘python’ is not recognized as an internal or external command.
operabhle program or batch file.

4 o
35Ul n.6 Tumaunisianalusunsy Python (6)

1.7 a0av9a@oun1s run python shell Ingilia terminal 91010y run AW cmd ey

prompt AUN python 9gWUI1 “python ” is not recognized as an internal or external

command,operable program or batch file. inainszisdlailavianas SET PATH python 34

3¢ Run a1y Folder C:\Python27 it

2. n15aeAlUswNSY

¥iMg set path python lU# Start -> Computer i§en property Click v#uitinadan

property

-’\_)\_‘j {IEd « System ... b System
Control Panel Home

# Device Manager
% Remote settings

9 System protection

& Advanced system settings

Action Center
Windows Update

Performance Information and
Teols

- |4y

View basic information about your
computer

Windows edition

Windows 7
Professional
Copyright € 2003
Micresoft
Corporation. All
nghts reserved.

Get mere features

System

Batine

o/l

&

sUT n.7 msaernlusunsu (1)

2.1 \@9on Advanced system

setting



a2

Computer Name | Hardware | Advanced | System Protection | Remote |

You must be logged on as an Administrator to make most of these changes.
Performance
Visual effects, processor scheduling, memory usage, and vitual memary

User Profiles
Desktop settings related to your logon

Startup and Recovery
System startup, system failure, and debugging information

01

U 0.8 msnsanlusunsy (2)

2.2 Tab Advance \don Environment Variables i System variables i variable \dan

<Path> na Edit...

' Edit System Variable
Variable name: Path
Variable value: 32\WindowsPowerShell\v 1,0\{ol S T aerT] |

|

= &
3UN n.9 nMsasAlusunsy (3)

2.3 WuW ;C:\Python27 #a¥ing §am1niLsias python version 8u 1553y path 994
w v & o P ) <
Wsunsulignassaintung Ok waz na O.K @i System property ifedudunis Wasuulasdn
A3



BN C:\Windows\system32\cmd.exe - python o[ [3m)

Microsoft Windows [Uersion 6.1.760A1
Copyright <{c> 2889 Microsoft Corporation. All rights reserved.

C:N\UoeroNTT77777 >python
Python 2.7.2 (default, Jun 12 2011, 15:88:59> LMSC v.1588 32 bit C(Intel)>] on win
32

Type “help",. “copyright", 'credits" or “license" for more information.

227

gﬂﬁ n.10 n1sAsAnlUsHASTY (4)

2.4 &1 run python shell dnA3anu terminal Wusuiasadunisinsa



