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Abstract

In this study, we establish a method to create speech and text synchronized audiobooks with
“speech recognition” and “cloud text-to-speech” technology. The user can prepare his own
arbitrary articles to create the learning materials for "Shadowing technique" with this method.
Besides, the materials are made by "word-level" speech and text synchronized audiobooks.
These audiobooks are created by "timed-text" files, and the files are produced from the user's
articles and corresponding speech files. By synchronization for speech and text technology,
named "CGUAlign", user can easily make the "Timed-text" files. CGUAlign, uses Python to
wrap the well-known speech recognition technology—HTK(Hidden Markov Model Toolkit).
Just providing text file and the corresponding speech file, obtained from cloud text-to-speech
technology, CGUAlign can create the timed-text file to achieve the synchronization of speech
and text. Subsequently, we also build a simple website created with JavaScript. This website
can use the timed-text file as CALL(Computer-assisted Language Learning) purposes. Using
the website, user can browse the synchronized audiobooks to easily do Shadowing technique.

Finally this website also provides dictionary function to achieve the goal of CALL.
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(—) #R#4 3 (Shadowing Technique)
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(=) Google Translate
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HIT o Google Translate FTfEAEAVENEEDIREIEH A - $20L0 HAERYEE S H A AYEN
&2 0 [ EAEES HEDhRE RV ERIME | - 2l fmEt - 3% Google 45t » & 2015 4 6
H Google Translate 55 K FEE R 1000 (FEF 5 -
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Hello World! % Hello World!

[afaateal Hello World!
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Hello World!
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& — - Google Translate 44 = /]
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FRIEEZ4b > Google Translate t7 2k EAEERYTNAEE @ RIS 8EE S (Text-to-speech) iy A
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[FEAR IR E N s N AT R BB R E T - A S A E—F
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p:O:0.000000,0:O:1.619000

2 Thank you wvery much,

4 0:0:1.619000,0:0:3.022000
5 Gertrude Mongella,

6

]

0:0:3.022000,0:0:6.5438000
8 for your dedicated work that has brought us to this point,

10 0:0:6.549000,0:0:8.276000
11 distinguished delegates,

13 0:0:8.276000,0:0:9.391000
14 and guests:

16 0:0:9.381000,0:0:13.4384000
I would like to thank the Secretary General for inviting me to

0:0:13.494000,0:0:18.389000
be part of this important United Nations Fourth World Conference on Women.

20

R
-

22 0:0:18.389000,0:0:20.548000

23 This i= truly a celebration,

24

25 0:0:20.548000,0:0:25.407000

28 a celebration of the contributions women make in every aspect of life:
— S,
“.a~ PJEAEHY sby A

1 <7?xml version="1.0" encoding="UTF-8"2>

2  <!DOCTYPE Trans SYSTEM "trans-14.dtd">

3  «Trans scribe="wjlabtoTrs" audic filename="Input/Hillary Womens Rights-1.wav">

4 <Episode>

5 <Section type="report" startTime="0" endTime="26.676">

& <Turn startTime="0" endTime="26.676">

<5ync time="0.000"/>

I would like to thank the Secretary General for inviting me to //I would like to thank the Secretary General for inviting me ta
<5ync time="4,104"/>

be part of this important United Nations Fourth World Conference on Women. //be part of this important United Nations Fourth World Conference on Women
<Sync time="9.000"/>

12 This is truly a celebration, //This is truly a celebration

13  <Sync time="11.160"/>

14 a celebration of the contributions women make in every aspect of life: //a celebration of the contributions women make in every aspect of life
15 <5ync time="16.020"/>

16 in the home, //in the home

17  <Sync time="16.920"/>

12 on the job, //on the job

<Sync time="17.892"/>

in the community, //in the community

<5ync time="19.152"/>

as mothers, //as mothers

<Sync time="20.232"/>

wives, //wives

<Sync time="21.024"/>

sisters, //sisters

<5ync time="21.996"/>

daughters, //daughters

<5ync time="22.860"/>

learners, //learners

<Sync time="23.760"/>
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|[o.0501T
[0.080]would
[0.650]1ike
[0.760]to
[0.850]thank
[1.530]the
[1.920]5ecretary
[2.430]General
[2.9240]for
[3.060]inviting
11 [3.720]me
[3.960]t0
[4.224]be

14  [4.254]part

15 [4.624]0f

16 [4.784]this

17 [4.974]important
[5.614]United
[6.214]Nations
[6.794] Fourth
[7.144]World
[7.494]Conference
[8.224]on
[8.37¢]Women. <br/><bx/>
[9.100]This
[2.290]is
[9.610]truly
[2.270]a
[10.000]celebration,
[11.2501a

31 [11.310]celebration
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(—) EmzE S & (Text-to-speech, TTS)
(=) CGUAlign B #¥:#%-ForceAlignment
(=) 49k 2 ¥H (Website presentation)

B = B A SRR A S R () B S B R R A A R 5L
R > AR () B SRR AR I R SRS - A (2RI
S A 7 2B 2 RS B S S HIREZE » T DU (R T
SEBHE -

Original

File

S
Sentence-level
.

Word-level
- Timed-text

& = ~ ZRSURAEE

(—) ElEE S &1k (Text-to-speech, TTS)
ARG B el A SRS S Y TS TR » 7548 Google Translate HYZE i S+

B3 £5(Text-to-speech, TTS IR » MU TTS MUSEEHAE » U IHHAE S REAI L A4S
£t AR Timed-text REZELAE T — 5B} CGUALign (7 -
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Original
File

=
- -—) Sentence-level
Text

Communicate to Google

EVY ~ EiwsEE a RO E

1. XFYE|

A Google Translate TTS fft/A B #fm A LAY 100 B+ - R FRE S HOlF7r

B > REHARERRERY/NGY 100 > SEFEIE Ry B EERAVAISCTAE > AR TIEIT AR S

12 IR R SR (E V)Y -

Step 1% IR TSR D) FBTAN:

MEPRENC U e )~ MEERNC T 7T ) CUORIERRC T 1T
"Eﬁ?ﬁ’ﬂﬁ"( T CTERRCTYT T T ) s R ST )

Step2-75ﬁié¥%$§)§i§%ﬁﬁ # 100 £y > EU{“E%@ 100 Ay & DAy 22 5"

YIE -

2. & Google #HEEK

PEEAR T am A& Google Translate (1Y TTS ARG S T8 AL TTS VEEHEZR >
F]F Python ) Standard Library—" urllib.request"f{1"urllib.parse" > {#% HTTP GET
Request 2 Google Translate fy URL » H URL f :
http://translate.google.com/translate_tts

H URL HY parameters #[135—
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Z%— ~ Google Translate TTS Parameters

parameters =C
f Target Language » FsA= » 4R % 7 TTS (ysH= T -
q Query » 4 TTS HYSLF o
total Total number of text segments » 3 E5 5 EXAY{EEL -
idx Index of text segments > 77 ERHfE1E -
textlen String length in this segment > [I; Query 1Y FEREFE o

import urllib.request

import urllib.parse

savefile="./TTS.mp3"

f= open(savefile,

"wb+"')

¥F= "Chung Gung University Student"

GOOGLE TTS URL= 'https://translate.google.com.tw/translate tts?'

payload =

try:
hdr =

data =

req =

{ '"ie': 'utf-8"',

'tk': '308912"',
'client': 't',
'tl':
gt ¥,

'total': 1,

venll

v

idx': 0,

'textlen': len(text) }

{'User-Agent':'Mozilla/5.0"'}

urllib.parse.urlencode (payload)

urllib.request.Request (GOOGLE TTS URL+data,headers=hdr)

r = urllib.request.urlopen (req)

byte= r.read()

f.write(byte)

byteNum= len (byte)

except Exception as e:

raise

f.close()

& 7. -~ Communicate to Google Eifl|fE = hE
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FE L EFIRE 0B > Je¥EEE GOOGLE_TTS_URL #fi A48hE » A payload i A%
Google Translate 1 TTS = 2840 LR —Fr » &% urllib.request.urlopen()
£t request BV HJFNAER mp3 565 » AR H readOsEH mp3 sEEHIA 2T H
lenOFHEH A+ mp3 HEASHEE -

3. Creat Timed-text File

FIH E—2C BRFr S 2 AYE—{E segment HY byteNum K|\ W55 byteNum HYZEAH]
R E NS — B segment LHEFTEEFHNREEEEAXLWDT -
SegmentLength(i) 555 1 ERsEF YRS > ByteNum(i) 55 1 ERsBEFAIREZE /N »
Sum(ByteNum)Z%Z,h/\E{/]mej(d\ » TotalLength S#HFEERIE -

ByteNum (i)
Sum(ByteNum)

i T IR ) Z 1R B ] (o B e g gl i S ARG 5 > BB ) I AR Y Timed-text fE 2K

SegmentLength(i) = x TotalLength

o

Thank you very much,

Gertrude Mongella,

for your dedicated work that has brought us to this point,
distinguished delegates,

and guests:

0:0:0.000000,0:0:1.619000

Thank you very much,

0:0:1.619000,0:0:3.022000

Gertrude Mongella,

0:0:3.022000,0:0:6.549000

for your dedicated work that has brought us to this point,

0:0:6.549000,0:0:8.276000

distinguished delegates,

0:0:8.276000,0:0:9.391000

and guests:

[N~ AR SO AR Timed-text f& 2K &5
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A ASORA Ry Sl > F5EAE Google Translate JUSHFUCHVEREHIE - i Hikf
BEER FEPFE BURIFSE > Al A O AR R A AR B S PR AR > T A

Google Translate V55t - H A& & Ff B =0EhF -
FH[E Communicate to Google #7774 » HE i URL £k

http://translate.google.com.tw/translate_a/single

LUKz H: parameter p sl — > BV E LR SCHVEE B HFE -
R HUSEEEPHEHY parameters(DA P SR )

parameters (EN parameters (EN
ie UTF-8 kc 1
inputm 1 tk 520254125262
oe UTF-8 dt bd
otf 1 dt ex
trs 1 dt 1d
client T dt md
sl Zh-CN dt gca
hl Zh-TW dt w
rom 1 dt rm
srcrom 1 dt ss
ssel 0 dt t
tsel 0 dt at
tl HiEE= (zh-TW) q AU PRI

0:0:0.000000,0:0:5.760000

st LR R FIIME —BER L > A0S -

0:0:5.760000,0:0:9.144000
Lt EA(EET > AIUERR -

0:0:9.144000,0:0:13.968000

ERGEERURE - BREEFENT > TIERE -

0:0:0.000000,0:0:5.760000

Huashud sha&ndodong déng zhdu fu dongmén wai ydu yizud dashan, ming jiao péngléi

shan.

0:0:5.760000,0:0:9.144000

Shanshang ydu ge gé zi, ming jiao pénglai gé.

0:0:9.144000,0:0:13.968000
Zhe gé zao dé hua dong féi yun, zhG 1lidn juan yud, shifén zhuangli.

B ~ JEFE T sy FEEEEE FE P

= sbv f&
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4. Audio Converter
ANET 5 LR BN Google Translate TTS Fif3HY mp3 fH 4L CguAlign BEREZHY
wav f5 28 (i ] 5 HH¥AG—FFmpeg ACE BIEAE > FFmpeg ] AT & 2N 2 21
FREAYERS ~ WAL ~ SIRLIRE - INFR(EE) FFmpeg HYERS - Il FFmpeg &GRSR
7> {£ Python HPE R EILISMBHTRZS - 7522 import os 5[ » I H i os.system()
P ZRIFAL FFmpeg ©
def ffmpeg AudioDuration(filename) :
os.system("ffmpeg -report -y -i ./TTS-MP3/{0}.mp3" +
"/ FFmpeg-WAV/{1}.wav".format (filename,filename))

dirlist= os.listdir()
for i in dirlist :

if i.find('ffmpeg')!=-1 and i.find('.log') !'=-1 :
report name= i
break

f=open (report name,"r")
for i in f:
if i.find("Duration:") '= =1:
duration= i.split (" Duration: ")[1].split(",")[0]
hour= int (duration.split(":")[0])
min = int(duration.split(":")[1])
sec = float(duration.split(":")[2])
total ms= int (hour* 3600000 + min*60000 + sec*1000)
print(total ms)
f.close()
os.system("copy "+report name+" .\\FFmpeg-WAV\\'"+report name)
os.system("del "+report name)
return total ms

J_~ Audio Converter {520 HE
(=) CGUAlign 5B #¥:#k-Force Alignment
AN B B RE B B 40 AT R (— ) I 58 B & 1 (Text-to-speech, TTS) 15 £ #Y 4] g 4k
Timed-text f§ 245X CGUAlign HYZE S W » EP75AGGE 4R HY Timed-text fEZE -
B e E AN TN
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Original File

Word-level
Pinyin ¢m
Timed-text

2
Text Alignment

Python-CGUAlign

Word-level
Timed-text

B/l ~ CGUAlign & Wiak-Force Alignment )i £2 [E]

R (—) T B ) g 4Ry A TR R RERY SRR 288 CGUALign Firn 32y 5 (]
HTK T H—

1. Hled : EE T4 S arl BLpR T

2. Hcopy : sBEEFHEHRY

3. HCompV : GEEEAIGI%E

4. HERest : sEEEAI A ~ FEELAVIIISR

5. HVite : gEE SCFHEET

S 2 R A R R SRR 2 - e e BRI Iy > RIS RR A Text
Alignment HYEH{EA RESIIS EI5A G4 T A I REIREHY S AR ZE > A0ET-Froms -

[0. 630 ]shandong [0.630] &
[1.150]deng [1.150]%
[1.360]zhou [1.3601H
[1.880]fu [1.8801xF

[1. 910 Jdongmen [1.910] &1
[2.530]wai [2.530]5
[2.780]you [2.7801F
[3.030]yizuo [3.030]— A&
[3. 440 ]dashan, [3. 4401 K »
[4.240]ming [4.240] 4%
[4.510]jia0 [4.510]=
[4.880]penglai [4.880]# %
[5. 380 Ishan. <hr/><br/> [5. 3801y = <br/><br/>
[ 6. 055 1Shanshang [6.055]m £
[6.575]you [6.575]1H

-  Text Alignment(bL e 3 i)
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R TSR BT e EE T EE SRR L e AR - A
BN R SESE T RSP By P S B R RS A B Y

o]
o
o
=

jaL)N
e
O N |
(@)
=

Q| | Q¢

a | O | ¢
—_

O | O | O«

=R I = I =

(=) $Euh =R

HIF JavaSeript £UF— (& BLHYRESHTH Timed-text 182 —Ire fHAVAIH » HIfRE

WE-F—pR e
e
1

B

Original File

Word-level
- Timed-text

[ — ~ 4k 2 IR [

T HHESENEFRESE 2R AR EE > MEREEFEED xt fEHGEF - s5H
175472 R XMLHttpRequest() - = H H SRS & EINER FHNVERE > gE%
book S FEIFHERHER Irc FEFT wav £F ©

var bookFileName="YourTextFile.txt";

var Textfile=new XMLHttpRequest() ;
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~N O N R W

Textfile.open("GET" ,bookFileName, false) ;
Textfile.send(null) ;

var BookData=Textfile.responseText;

&+ ~ XMLHttpRequest()s# HUL FE I HITE 2(h

i Ire 18 L4 XMLHttpRequest(FHHLZ 1% > iR Irc FEERALRICAN NEIFTR > S B

AT id % -

TR R AR % -

</span><span id="152" class="normalLrcClass" page="2" time="103.410" entence="0" style="background: yellow;'">our
</span><span 1d="153" class="normalLrcClass" page="2" time="103.640" entence="0" style="background: yellow;">talk
</span><span id="154" class="normalLrcClass" page="2" time="104.480" entence="0" style="background: yellow;">turns
</span><span id="155" class="normalLrcClass" page="2" time="104.900" entence="0" style="background: yellow;">to
</span><span 1d="156" class="normalLrcClass" page="2" time="105.080" entence="0" style="background: yellow;">our

</span><span id="157"
</span><span id="158"
</span><span id="159"
</span><span id="160"
</span><span id="161"
</span><span id="162"

class="normalLrcClass"
class="normalLrcClass"
class="normalLrcClass"
class="normalLrcClass"
class="normalLrcClass"

class="normalLrcClass"

page="2" time="105.270"
page="2" time="106.040"
page="2" time="106.230"
page="2" time="106.410"
page="2" time="108.320"

entence="0" style="background: yellow;">children
entence="0" style="background: yellow;">and
entence="0" style="background: yellow;">our
entence="0" style="background: yellow;">families

entence="0" style="background: yellow;">however

page="2" time="108.770" entence="0" style="background: yellow;">different

</span><span id="163" class="normalLrcClass" page="2" time="109.460" entence="0" style="background: yellow;">we

[+ = ~ i Ire AEEERAE H_EAVEEEEEN

{55 HTMLS i1y audio 1524 » RE40 SRl —(ERE oS s eV - BT It —
{856y ID—mainAudio » FF|FH HTML DOM #9¥){F » AE4$5 € mainAudio Z3E
HUAY & S R DR B s — 5

var audioFileName="YourAudioFile.wav"
document.write ("<div><audio id='mainAudio' src='"' controls=controls /></div>");
document.getElementById("mainAudio") .src=audioFileName;

var playrate= mainAudio.playbackRate
document.getElementById("playrate"”) .innerHTML =playrate;

var time= mainAudio.currentTime;

document.getElementById("audiotime™) .innerHTML =time;
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I am happy to join with vou today in what
will go down I am happy to join with you
today m what will go down Five score
vears ago, a great American. in whose
symbolic shadow we stand to day. signed
the Emancipation Proclamation.

This momentous decree came as a great
beacon light of hope to millions This
momentous decree came as a great beacon
light of hope to millions It came as a
jovous davbreak to end the long night of
their captivity.

One hundred vears later. the life of the
Negro 15 still sadly crippled the life of the
Negro 15 still sadly crippled One hundred
vears later. the Negro lives on a lonely
1sland of poverty the Negro lives on a
lonely island of poverty One hundred years
later. the Negro is still languished in the
corners of American the Negro is still
languished in the corners of American And
so we've come here today to dramatize a
shameful condition.

In a sense we've come to our nation's

capital to cash a check.
But one hundred vears later. the Negro still

is not free. When the architects of our republic wrote
the m“’hen the architects
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