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Chapter |

ologles are not commonly

known among th ~\ > been implemented in

many other countries n. om, and Japan for a long

time already.

According » technologies have been
used to launch new ser ' values fo, existi | -\ d differentiate the products.
(Johnston, Whittaker, and :'-5-"= _:: e \- \ fypes of speech technologies

such as speech analysis and proce compression or coding, speech

enhancement, speech recognill o] d speaker verification, but the most
interesting on.* 18 kinown as text-to-speech
technology or t)"_ Apeech recognition or
ASR). TTS enableg convers 7 speech tha ‘people can understand.

Ry ﬁ”ww RS
’&1 W &Nﬂ‘m um'mma ¢l

ASR converts spoken words to text or parameters that computers can



Speech
Technologles
= i1
e"EumEnndumnnans 4_““. l !i’ E H
H # | Other Types of
B TTS Technotogy BEASR Teg hih g o Speech
. "~ chnology

‘summEsEmEnEn _.-' EEEEEE

Speech Analysis

SpeeLh
™ "PSS|0n

'erii ion

1.1.2 Applications of ' jies’ mat n | Business Environment

In the past, desp|te the advancec 3 demonstrated in the laboratories, not
many applications of speech- ﬁ‘- ::o OnIy the ones that allow for the
limitation of techn g ..._._-,_,.,._-_.-.____..-.__._.,.,.T ---------------- - E,p taker, and Attwater
suggested that W" ‘ =“" d ovided a clear benefit
to the user would & I uccessful. 3r, and Attw |r, 1996) Some fields that

speech technology has been applied to are:

E@,ﬂﬁ? mm NENT
QITENASHNITA A

® Transcription: Creation of reports for medical and legal field

® Game: Voice command



® Ajds-to-the-Handicapped: Screen reader for blind people

As suggested above, spee ) ' ave been in used in the developed
m, and Japan for a long time
already. With many succ 5 fr [ to this field such as Nuance

Communications

Inc., Mi B C. 2 -o. narket for voice business
technologies and servi . e ‘ ' ~ in ‘with the expected annual
growth rate of 30%. ASHWio! ‘ Ieadlng sector of the market
since it is the early.ado A S g - g ‘*‘: Sia and Pacific is becoming
- l \; ry hlrowth rate. Some success

described in the Literature Review

\ .

1

Section.

1.1.3 Speech Techno

As the national nt' j'z:ﬁl 10| and computer technologies,
NECTEC (The National Electronics anc | Compul hnology Center) has been devoted in
research and develop e ek R TR : technology is one field that
NECTEC has “,v:‘ any types of speech
technologies such.as spe peech: compression or coding,

speech enhancement, speech recognition, speech synthesis‘,» speaker recognition, and

multimodal interaotiond’

ﬂ %! ﬁ W§ow 8tnb t ding the speech
core teclm:logy owever, C mainly contributes to research, not much of

commercialization has been done. ‘\IECTEC has déveloped the softwauor a Thai
AR TR IR IHE @b -~
chnology called iSpeech. However, as an emerging technology for Thailand, the business
feasibility study of the technologies must be conducted in order to identify the right

business that the technologies can be applied to. The study must address the prospect



customer group of the technology and the study should be able to determine if the

technology will be able to be commerciali in the business perspective.

114 Background of NECTEC /

The background infor \ CTEéin NECTEC's official website
(www.nectec.or.th). / | N

The National and’ Computer ~Technalog)

_ ." ofect under the Office of

Center (NECTEC) was
Permanent Secre iniStry 0 Saience, Tec N0l '-, On the 30" of October

nter under the National
Science and Technology 00 nd NECTEC’s organization
F ri e \ \

e main responsibilities of

NECTEC are
® “To undertake, support 2 "-‘ i - velopment of electronics and computer
technologies through rese '.‘:;‘ Jev ent activities” (NECTEC, 2010)
e "'F J,L".f
® “Provides_a i and_..industries through the

establish r,m

. 3

Funding rese

rcne

® Support ele;monlos Computer teleoommunloatlon and ﬂrmatlon industry sectors

' FTTIEFTWWI‘?WH’]T’]‘E

1996 NECTEC was g|ven the opportunity from Her Royal Highness Princess

mﬁ K FE YU L AL 1K1

untry3|de people with disability, and sick children in the hospitals.




115 VAJA6.0: TTS System by N CT C

VAJA 6.0 is Thai language spe ' synthe ' software developed by NECTEC. The
technology enables the conversior - ‘ / thetic speech that people can
understand. This TTS technology | e I ince 1998 and some similar

technologies were devele the 5 (c everal sectors in Thailand are
devoted to this field). idowe "1 ‘ ,A JA softwa as the strength that exceeds other
software that it can creat® alposié A Thai language because the software has the

Y

text analysis functio ot found in the dictionary.

Moreover, the users ‘ uch as the names and
authorize their pronuncié Gitwhre Gan be o via the serviced websites
or in package sof 0 < ‘and Windows, or serviced
website. In case worki ste eed or at least a Pentium 4, and
the memory must note

(NECTEC, 2010)

he \ disk size greater than 50 MB.

1.1.6 iSpeech: ASF ,
- - - =
iSpeec ﬁrf’, ‘wﬁ recognize the Thai

language speech. arameters that it can

ghe e mt@o
understand. The Thai speech recognition system started the research and development in

" YAV NYNS

L4 |Sp ech- R: Continuous spee@ recognition (CSENlth limited gramm

q RN AR HRAIEIRE

The iSpeech is easy to use and was developed in both execution file and Windows

DLL. (NECTEC, 2010)



1.1.7 Applications of Speech Technologies in Thailand

Some applications of VAJA 6.0 ions that use only TTS technology) that have

already been launched in Thalil ‘ are S ¥ TEC, 2010)

one technology that uses TTS

" bookmark their favorite items to

'-‘\’ S tir ‘\
\ stem that enables the users

[ ] : ¢ \\
input the inquiry. The system
J 4

id then *t ver with short synthesis speech

Iy the question, request the

Some app!ioatio ions that combined both TTS and

ASR) that have. alres
o TS the ASR and TTS system to

repm Bangkok's 1ra Dy VvoiCe service. The@ers can call to the call

center.fngay the name of theﬁtyeet and the ASR system will convert the

A REINERTNE ARG -

and respond to the users by syntheS|s speech, which summarizes traffic

CUREN 1o b hinbhihinhine

in the user perspective, the traffic information inform users to avoid

congested areas.



1.2 Statement of Problem

The Thai language speech techn saoftware: VAJA 6.0 (TTS technology) and
i TEC for a long period of time. The
commercialized in the near
future. However, since 1S anc ' 7 re sidered new technologies for

Thailand, the market study musto€ cor .n\-.’q -r- he CommerC|aI|zatlon The problem

Y .- h technologies. At first,

NECTEC planned he C A lercializatic : f <et with the applications
for blind people. Howe folt S ES R ' ~\ also want to target mass
market as well. Sinée NEGT J ailand’s lead enter tf ot 8Mributes to research and
development of elecifnics a A [ \a \ orts industries in Thailand,
the technology must be belimple én : dar ¢! E'a~ 'ized.

One market that NE( ' »' inte'f‘ ed in is the call center business.

nt . 't of almost all types of business
istomers’ satisfaction, the technology

and is directly related to ﬂa‘eﬂm? ,
-".--"‘

improvement canibe c

ThesTTS technology can be

implemented along F=the=ASR=system=—TTS=tech \:‘P e computers to read

text to the Custmm y e
data entry from theweustomers such as entering the street nam y voice. Currently, most

SR can receive simple

call centers in Thailand 'ﬁplement interactivewgice response (IVR) system. IVR system
enablesﬂ Uﬂ ﬂ ﬂ %rﬁsw Hy’ﬂsyﬂ ﬁnput or speech
recognltloqiln hailand, most system uses only keyboard input and responds with pre-
recorded audio, but in realit someﬁata cannot be input by the keyboarMoh as the
LY G REAE TR 1L otk Kiot N 1o
ﬂ)m other coﬁntries, call center is among the businesses that most widely-used speech
technologies. The detailed market study must be conducted to ensure the right market for

speech technologies to be commercialized.



1.3 Objective of Thesis

The study N areas: market study for existing

technologies (technolo ‘ 1) and T 'S future potential market

il | |
Identification and segmentation of possible markets

Targetm G‘ the'most ap

A EIeng

L Approxmate the market worth

QEe AINIAUNNIINYIAY

® Suggestion of future potential market of speech technologies

® Suggestion of future capabilities needed



1.5 Expected Benefits

1. Identified | et  urrent spe glesm Thailand
2. Estimated ' i _ 1 \ group
: ' tech \.‘ fgroup

nolog|es in Thailand
5. Suggestion rg both the current and the

future potential:

1.6 Methodology

L ﬁ,. the related theories

N d other countries, the

The study-st
about market &f_

status of the techn ies in The = |icati' areas.

The |nformat|on is gathered from both primary and secondary source. The

mformat iews and deep
interwe st ﬁ ‘ Hi'lﬁ s with software

houses m%any different busmesses which are the 1 “tier customers of NECTEC The

LLIR TR INE AL

example the software houses that provide call center solutions will have customers in
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different industries such as banking, manufacturing, travel & leisure, etc. It can be

summarized in the diagram as follows:

Travel &
Leisure

Medical Software

Administrative
Software

Phone inte ews and sc with -T: are houses in different
d |

businesses will be con ucted The prellmlnary mterwews the current capability analysis of

speeoh tries« will be used to
conduct/a ﬁrﬂ that wi lﬂs aeﬂoﬁess that is most

prospectw to commercialize speecfktechnologms After that, the deep interviews with the

PRI RIS

Process” section.
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1.7 Thesis Schedule & Activities in Each Step

2011

January February

1. Identify problem and
gather relevant
information

Literature revie

3. Market Study
Existing Tech

4. Market Study Q
Potential Cu'

5. Conclusion and
write up

1. Identify blen

- - r
The proble ':' s ‘problem is identified,
related information bout the statu 1ess environment ": speech technologies in

Thailand and the spee&h technology software by NECTEC (VAJA 6.0 and iSpeech).

ﬂauﬂ?“/iﬂimw BN
'&ipeﬁiiiﬁéi BRI AIARILI bk T

d the potential applications launched by NECTEC. The tools that are relevant such as

SWOT analysis should also be investigated.
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3. Market Study for Existing Technologies

study of international applications a d ] » apabilities of Thai speech technology

software along with the interviews' e used. tel hic he most appropriate customer
g ‘ - " AR '\..._\ pprop

group(s). After that, the deep i Vi h se ‘3'-5 bu -. nd its customers (2"-tier

customer of NECI » , d ormation are analyzed and

summarized.

The study of successf : El ,7 i will be conducted to suggest the
future application(s) and i fat;mark S) TEC in order to be a guideline for the

research and development of speech techne s _in the future. Since some customer

group(s) might _be the e hnolies according to the

international apg E‘-lll"lh‘_IAII-lll-'r-|'I-|'Illlll-h"l-lﬂblliii?-\n-llllu s cannot fulfill those
[ v !
\, / s

needs. More interviews ack of the requirements that

the future potentlal ups requ|r order to purchase the technologies.

AN S NENA S

Fmallﬂlall the aspects are to k}@ summarized and come up with the conclusion.

NIIRNTLIE I TMETRY™
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21 Market Study

The market stud I|fton and Fyffe's book called
“Project Feasibility St ‘ , S\ tures .

According to A e identification, isolation,
description, and quanti |pt|on of the market, the
analysis of the p > demand, the positions
of the product, and market are involved in the
obje * - the study, and Clifton and
Fyffe stated that the overe ‘ : ‘ rket stuc \ 0 measure and forecast the
market to determine if the projec orod f ight ‘ roduct at the right time and at the
right price.” (Clifton and yffe, ) : : al alysis of market is conducted by
searching for secondary o_gr : "

questionnaire & ‘,-“ Q

data can be obtained by designing

diand analyzed, the total

o

_— -y
market size is {0 F" "oﬂ is identified. The

=

study is Continuedg the de fu er‘smestion of marketing plan
may be suggested. (Clifton and Fyffe, 1977)

wmmmwmm

T analysis is used to dgﬂne the strengths weaknesses, oppwltles and

Ferrell and Michael D. Hartline, SWOT analysis is one of the most effective tools to analyze

market data and information. It provides the assessment of a product's capabilities
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(strengths and weaknesses) against the external business environment (opportunities and

threats). (O. C. Ferrell and Michael . ine, 2008) Some issues to be considered in

SWOT analysis are as follows: 1 ,
| EXHIBIT 55 SRSTIIITRL T TP T iin SIS

apermal Opportunitics

Potential Tnternal Wealiives S0 20 {8 Fxternal Threats

Limived financial resources ﬂn!:nﬁ!ﬂnmm

awwmn*ﬁiﬂaﬂﬁﬁ%ﬁmaﬂ
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2.3 Porter’s Five Forces Analysis

88 and its profitability by understanding

the underlying five forces. iy : ug@r are: customers, suppliers,

industry rivals, potentl sulk stit— o roducts:.By analyzing these forces, the
) 'dustry are defined. Even
though different industri ight i a S, th Iymg drivers are the same.

If the forces are i : ! ‘ the industn L , attractive. (Porter, 2008)

9 mmmm NEINYNY

Figure 4 Porter’'s Five Forces (Porter, 2008)
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Threats of Entry

New entrants to the industry increase pressure on the price and cost.

Competition can increase when new er S ¢ ‘ an industry. The threat of entry is related

nigh, the existing players in the industry

must keep their prices stab and kee ) "ndard and even increasing.

arriers are low, the threat of
entry is high and the ial Jis cost side, the assessment in

terms of how the eXisti i S| .{ carried out. If the reaction

The power : ! af'-haveshi act on »ustry such that powerful

\ ifting to the industry players.

Powerful suppliers can lea ,--'-'-,----5- --E ntial because the high costs that are not
F 4 ..I;-‘-;
covered. (Porter, 2008) ' "f“ o

The Power of Buye

higher level of quality and

EO - wer of Puyers can be assessed in
two main aspects: bargaining leverage and pribe sensitivity. (POEV, 2008)
@38 RN INEINT

Tt‘lsubstltute products can perform the same or similar function to the existing

If the threat of substitutes |s‘h there can Be%impact on the ceil rice, and
ﬁﬁ AR BATOARY

service, which lea
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Rivalry Among Existing Competitors

The rivalry among existing competitors directly affects the profit potential. If the

Not only the | , ) ormi the rivalry, but also how

companies compete is.i rtamt. { plice-re _~
- pete by , A

on creates the greatest impact

cut, the result is destructive for the

'-.

ology or TTS)

\

24  Speech Synthe ) - text-to“speech tech

241
Speech synthesis Ehe bles ‘ ersion of text into synthetic speech
¥ ‘ -
that people can understan iernyiDutoit sta ) uitively, the ultimate goal of a text-
to-speech (TTS) synthesizer is fo réad (<) her it was directly introduced in the

computer by an operator or scanned e

= oy ey O,
L f

to an optical character recognition
(OCR) system. Readin itg 1997) He also stressed
that the TTS syste | is-different to the pre-recor > system produces the

new sentences aubmatl s
|

242 Mechafiismiof Speech Synthesisi
ﬁ)ru %ﬂ% ﬂe%ﬁyﬁ i&lﬁ’s.e]tﬂeﬁ. There are three
main funoﬁns to the system: text analysis, prosody, analysis, and speech synthesis. The
text analysis function analyzes the ingut text and breaks'the text into small Nof speech
Qalwg;]}a”ﬁwﬂoﬁyms“%nq%sw Er}s’oqwawi%]are the
ﬂtch and the rhythm of the speech. The speech synthesis function takes the transcribtion of

the text analysis and prosody analysis function and creates speech waveform. There are
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many technical ways to synthesize speech; in general, there are three main ways:

(NECTEC, 2010)

1. Formant Synthesis

2. Articulation Synthesis. . -.

—

3. Concatenatio

10)

u-'
24.3 Appllcatlons of Speech Synthesis

AL tan) g@ﬁgﬁm -

using telemone interface), apphcahogs for learning objectives such as talking dictionary,

RTETTT HTINYIaY
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2.4.4 Advantages and Disadvantages of Speech Synthesis

Advantages:

® Fasytouse

2.5 Speech Rcog ¢ ; o s 2 peech recognition or ASR)
251 Definition of Sp ‘ “ \

There are many, initions | - Speec cogn -‘ n general, speech recognition
technology converts spk 116 text or _et SH at computers can understand.

ot o y
Young gave the definition of J:-‘:.::?..a"a;..- follows: “Speech recognition systems

generally assume that the speech signal s tion of some message encoded as a

sequence of one oF m¢

" y-‘ : lr‘
2.5.2 Mechanis .'l

According ,:- NECTEC, the spoken speech spoken

|
-‘- human is the “speech

waveform” or a sequdﬁc&f symbols. Howevve computer cannot directly understand

RN ENE N
ARIANIUNANINEAY
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Concept: a sequence ol symbols

5 Sy S3 el J

Speech

Wavelorm

N

According to \SR sysi is presented below. The ASR
he

\l
system receives the speec speech is extracted into small parts
and sent to speech engine. Usifg-aco stic-mt , the system is able to define the word
match from the sound. nade according to the language

models, in which the

%Mﬂn VI L "i Result

qur}iaﬂ@dm o|\ . mi Sthogio%‘ stem (Ve 1&]2010)
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According to NECTEC, the ASR system can be classified by four main ways, and

each are divided into subsets as follows TEC, 2010)

1. Continuity of speech

[ J speech Re: Ognl 1N (CSR)

® Spon

3. Speaker dependengy
fl"_-ﬂ
® Speaker dependent

e

4. Unit of tefafen

\ A

ord unit

ﬂuﬁﬁ%ﬂwswaﬂni
ammmmwnwmaﬂ

According to Detlev Arter, some challenges for ASR system that the technology

providers are trying to overcome are: (Artelt, 2008)

® Speaker variance- the extreme range of voices and individual characteristics.
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® Ambient noise- the environment noise can interrupt the recognition.

® Transmission- the quality of voice ssion over the channels such as telephone

lines.

S

2.54 Applications of
Some applicatior er interfaces such as voice

dialing for smart phongs; jor disables, simple data entry
such as entering a'c odit gardf =T, speeck axt processing such as word processors

or emails, and directayoice i

2.5.,5 Advantages and

Advantages:

® F[Fasytouse
® F[ast and convenient

® Can be performe

- e —-.-sS s s iy

- ol

e Y )
'l » — ! it
|Iw 1
g iF |

® Accuracy i |ssue of the spoken language (the clearness of the speaker’s voice)

 UENEMING0A....

in Thailand)

4 Wed A9030URINAY

® Cannot be used with confidential information

Disadvantages:
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2.6 Interactive Voice Response (IVR)

ses automated voice to response to the

i/ omputer can be performed by using

TTS and ASR system. IVR sy system for customers either by

keyboard input or speech ' ognition. | haiI@system uses only keyboard

input and responds with. 8C0rded auo 0, b -\:.\.. y'seme data cannot be input by the

keyboard such as the addre d'sonie dat: \“:‘i\~ orded.

Interactive Voice Response (IVR

customers. A spoken dialogue betv

Fuldh i
e ﬁ%
)
*Receives input il °Sendsrliout L - \/ v/ ‘
from human human I . )

! % L " b, @ \J
L x ¥ o {'é‘y/
- w o L i 1
o {9

Figure 8 Inte Votce nse TEC. 2010)

1
i

—

J
ﬂ‘UEJ’J‘VIEWlﬁWEﬂﬂ‘i
’QW]MT’]‘?'@NNW]’JVIH’IRB
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2.7 Value Chain of Speech Technologies

According to Detlev Artelt, voice applications consist of three basic parts: voice

hardware and software and voice s for companies are to buy their own

provider. (Artelt, 2008) The value

described according 0D Arte

6%
U

® "
Hardware  _ Basigitechnology

AANAINTU Y

Figure 9 Value Chain of Speech Technologies (Artelt, 2008)

From “Voice Compass: International 2008/2009: Speech Goes Mainstream”
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Hardware

The most essential hardware requi for speech applications is a computer. In the
ore than one computer used. Other

one network is also required.

e computer to understand the

SR software.

anc 'A

as a whole In this case, the
that allows the speech

5 are Windows, Open Source

Application Management
The basic'tech r t  are e gpplications for the users.

The user interfa e-is created to manage t 56 ion between the user

and the computeﬂ)s , /hi ppl|cat|on they need to
f the application. A

develop and the fl
’.; ?lﬂ?li el103
5ting is to rent the system for the technologies. There are two types of hosting:

server hostlng and server housing. £rver hosting meéfis a company rents'thé hardware
RN AU A A B Ee
usmg means you rent only the facilities (hardware) and you use your own software. This is

a good idea in case the companies do not want to handle with complex technologies

themselves.
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System Integration

The system integration integrates the applications with the existing IT systems such

computer-telephon " or' Ci s one most important system

Solutions
All the compong 1"* solution provider provides
_‘ : “
value to the custe dglivering, ready-to-use ons. main advantages for a

1e and the low cost. However, the

"-

company to buy a fig '

%
%

disadvantage is the cg i Becoming 'de ‘ \w ‘the provider, and in case the
k.
k

company needs an updategor change costs ~.= o it.
Frt

)

8 o
AULININTNEINS
AR TUNN NN Y



Chapter lll

3.1 Status and Capabilities © S| .- ] o in Other Countries

3.1.1 Speech Technolo

According v ar bli ~.= ‘ cme into market existence
AS ‘ r from what present ASR
system could do, o it ' r —" o, , nd ood by the system. The
" ‘ bed speech technologies, but

also due to the limitatio Jter systen ‘ e capacity. (Artelt, 2008)

Beginning of the New

Then around the investors started to push the speech

applications into the market u ;m Jci ,J' ‘@pplications were launched during that

=

time. The basic téchnol: time.
ol . —,:’r

m Detlev Artelt, currently due to the inc'msingly higher computer
performance and som'ﬁated basic speecrwchnology, the speech applications are

replaoinﬂ u ﬁsﬁngj ?1 ﬁ ﬂ:ﬁ ’ﬁ (IVR) started off
with the htone system, whic uired the users to enter numbers by using keypads.

There are limitations to the touchton‘system becausgisome data cannot bé.éntered via

TR S A TR R

Qe systems. (Artelt, 2008)

Present

According

Base on Artelt’'s book, the capability of current state-of-the-art ASR system is able to

understand complete continuous sentences and also extract information from them. The
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users communicate with the system in “dialog” similar to human-to-human conversation. As
for TTS system, the technological advaneement in the past few years made the naturalness
of the speech increased significantly that it is vepy difficult to tell the difference between the
speech synthesizer and a human. In the pasifewsyears the techniques of speech
technologies have advanced significantlys The innovations in speech applications are
constantly increasingzmainly in_ihe_ielephone-based applications, and also other areas as

well. (Artelt, 2008)

Beginning of 1990s :

Limitations of speech technology
Limitations of computer systems & databéseJCapacity

Beginning of the New Millenium : :J‘:

Sophisticated speech technolgy 7

Commercialized applicatiens introduced -

4

Present :

ASR - Understand continuous sentences
TTS= Natural language

Dialog conversation between humans and computers

Figure 10 Speech Technologies Development & Capabilities

3.1:2State-of-the-Art ASR.and . TTS; Technology by. Nuance, Communications

According to Nuance Communications, Nuance recognizer is designed to provide
the industry’'s state-of-the-art ASR engine. The latest version of Nuance recognizer is

claimed to have the reduced error rate compare to its previous version such as
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OpenSpeech® Recognizer 3 and Nuance 8.5. The reductions of error rates compare to the

previous version are as follows:

Language hieved RERR% vs. Nuance 8.5

U.S. English 26%

Australian Englis 29%

— %»_Lx _
UK English // 59 “\R\};\\\ 32%

—_

P /= RANNTNEEE

Canadian Frencl Illr \\\\\\ 39%

rech M AL e NN

el ¥ el NN
Indian English l ) 2L “\\\ N/A

Table 2 Relative Error Raté Redd |on =s' )ﬁr nce Recogni o Nuance Communications, 2010)

The Nuance reco |qu" ckground noises and increases the
accuracy rate for wireless and-hand-free situ s: This allows the users to use at any
environment such,as ol onment. Th also allows the differences in

—‘- .
dialects and .is"-l’i—_"'_;"ﬂ:__‘;_uz- SCC "-"\-.:, recognizer. (Nuance

3.1.3 Current Status'bfgeech Technologles

Communications, 20
users h icatio efit ploying speech

apphcatlons are there for both the cu‘omers and the pmders The Customeweneﬂt from

TR wﬂ;@s 334 %@%%H% T

q\tnes Also, some main v o0 embed built-in speech applications such as in

Windows. Therefore, speech started to become more common with today’s technology.

(Artelt, 2008)
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According to Global Industry Analysts on the “Speech Technology: A Global

Strategic Business Report”, speech tech are seen as a medium to long term cost-

he Global Industry Analysts,

Inc. is the ASR syste ‘ pthat redu . e agent cost and also improve

Detlev Arte dested- that thep ‘ dividual components of the

speech applications” wi Jdow! € roduction and increasing

processing power, ‘applications in new market.

T

competition. Together e ac emEAlin ¢ ) nology such as increasing
‘{:r_qlg ‘—r -'
§ e Wl

3.1.4 Numbers from Market R w-wfe-

. LT AR
According to Global-industry -,.Ar_,; Sts; /th

(Artelt, 2008)

ecasted global speech technology
l bbal demand for ASR

market is expected |

technology is expect 07 to 2015 due to the

change in lifestyle of people. be oinf n increasingly important

issue, people tend to have less time and tend to do things simubltaneously. ASR technology

allows user to, use |r land-fre e ita usy lifestyle. An
upcomirﬁ u i o) ig cati ‘ li ﬁ, for automobiles. (Global

Industry Aﬂlysts 2010)

AR ST

technologies prior to the recession will keep the growth rate growing. Also the companies

plan to use speech technologies to decrease cost and add new channel for e-commerce as
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well. Currently, the revenues for TTS in the United States are expected to grow at the

compound annual growth rate (CGAR 3.2%. (Global Industry Analysts, 2010)

esMainstream” (2008)

ﬂﬂﬂﬁﬂﬂﬂiﬂﬂ’]ﬂ‘i

rdmg to Global Industry Analysts the some key players in the speech market

ﬁWlﬁﬂLﬂim UNIANYAY

® Applied Voice & Speech Technologies Inc

® Convergys Corp
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® Fonix Speech Inc

® (enesta Partnership

® Novauris
® Nuance Co
® Sensory Inc

® Speech + Mobility

Syntellect
® Telephonetics VIP
° Telisml'

Vocollec '
Voxify Inc il

® \/oxware Inc

ﬁuH@%HW§WUﬂﬂi
ammmm SR,

be applied as prospective applications for Thailand’s business environment. The selected

applications are suggested in the book “Voice Compass: International 2008/2009: Speech
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Goes Mainstream” and the applications of Nuance Communication (www.nuance.com).

Nuance Communications Ltd. is one of the largest speech technology solution providers in

the world that uses voice to he s _‘ ole live ; k more intelligently. With their well-
known capability in prov"' eect : is.for businesses, their applications

might be applied for Thailapd's s oh oplications. The speech applications are

Accessibility
The acegssibilityapplications increase-accessibilit :__ a Jpeople by using TTS
e :

and ASR technole Y. ating*tocuments, accessing

data, or navigatingﬂeir computer desktop for people with disa@y or injuries that prevent

them from typing. Somf accessibility applicatiorijre: (Nuance Communications, 2010)
£

Applic ial . chnolog Eaiil § 'l H Ii I 5

Used
/)\Dic ' PN £
FWIANTIS mmm TR
qspe‘h(ce 1 in repetiti
text from (RSls), can use their speech to input text and data

speech) by their voice. Talking instead of typing can
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reduce their injuries and pain, and also talking is

typing.

Navigating
computer

desktop

and handicapped

SN OWN LIS e
Both nor ":
es c@tion to navigate their

ouse clicks.

Help people with
speech
impairment to

learn

Screen reader

for blind people

an use voice as a medium

T

Automation by Voice

Voice cal

free. An ";y:':

able 3 Accessibility-Applicatio e Co n nications, 2010)

£ 7%

Ihi ‘users are not hands-

.eontrol: (Artelt, 2008)

Application

media de”ces

il

Controlini H \

Technology

teIe¥3|on video, radlo etc. can be created. ASR

NN T BTANHIRY

example, the video programs can be searched

easily by voice. This application can be applied for
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office use with business purpose such as

Automotive
In automoti igafiopt gech. technolag ‘ . speech is used as the
method of interaction.io ' rand system and ation functions hands-free.

The objective is to minimize dri e fons f e son when driving. The drive
came from the Iifg / hese '. y t te 0 | longer time in their cars.
3 ‘ \o connected to the world
hands-free and ey omotive solution launched by
Nuance Communicatig nunications and entertainment

system offered in most F VV 10dels. Some automotive applications

v -y
-

X

or address ﬂvoice for

system navigation system, and get a response from the

fqye e

fror?the users, and v0|ce can be the convenient

AN TR URTINE TS

]
Mobile ASR+TTS The in-car communication by voice such as phone

. |
Application %2 sTechnology | Details

Navigation

communication calls can be initiated by voice. The users can dial




calls by saying the names or the numbers, and also
they can p:|pk up calls by voice. The users can also

listen to text»?%;ages read out loud by TTS

technology.

J -

Control in-

vehicle features

,.r"ere car users can control features such as music

tuning by voice. The users ean select the songs by

“'”‘the»“[itle, irtist, album, or playlist, or select the radio

Fd
e selected music by TTS technology.

2 i s
i‘l .“.i

A
F

tior! byfvdj:e. The system is able to respond to

Real-time traffic
information and

services

&

i

-

o

Tl
_gThe USers %%frggqess information only by using
A

FETY
-

their voice. The database is connected with the
Y o Y

. I-vehicle and canb; Iﬂeasily accessed by voice. Some
# J[as-dee ‘
J s /.

Ee
- 2

~available services are such as real-time weather

A ["ﬂ"' )
“and traffic information.

Yo ¥

1
1

Vi

.,

iy Fi
- Table 5 Automotive Applications (Nuance Communications; 2010)
] ;l

Figure 13 Figure Ford In-Vehicle System

From Ford Motor Company

36
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Call Center

Researches show that phone is still the most heavily used customer service

channel; it becomes a business requireme : y good phone services. Sometimes a
caller needs to hear dyn 1ation ‘can : pre-recorded such as names,
addresses or information from a d ase. ' can read back the dynamic
information as part of a T 7 Sy , witl nsf ing to an agent to complete the

task. As for ASR systemy S _ . \ indle s that ca ‘7\-' handled with touchtone system

such as collecting namg & ag $,oritcC n be ‘~_- ng lists of options.
Detlev A ‘ "n can be implemented in
combination with hug erg ' | -- plications can take over

‘ ' the human operators can
support the speech oligati kS at ar ore complex. By implementing speech

s redundant, but rather giving

i % ' j ™
Some applications for call.cente - (N 2 Communications, 2010; Artelt, 2008)

. . Jl‘ i r
Application _ Techolo __»_‘th:_{%,-._'
e
e e ————— ] .
seaker | 1 0 quthenticate

Authenticate | Sp
10 a‘s.myrd.

\ﬂrica 0
Call routing ASRiTﬂ Call routin caﬂ&'e done using ASR technology. The
Ff ’ Ell ’J %a&]:ﬂ cft]e y te to call the

d|rectory requested

customers

combination with touchtone system. Some long-listed

menu or menu that cannot be selected by keypads




may be implemented by ASR. An example would be
the movie hatlines to check the movie schedules,
. \ ;
| movie titles @nd fime can be input by voice.
- \\'.:x\ g
. ““"E i .
Answer ASRATIS . .General inguiries Can.be.answered by ASR and TTS.
general , /-‘ ries suc K u 1t e or contact
inquiries - '17:/ ( .\\“,"b answered by
o /: ap Iil .\'.-«"- than human operators.
| - 4 \\M
j / ” J'-' 4 | 1 \ o
F ‘ - 1 -“ 3 " ke
Ordering ASRTTS _ ir ?‘1 "“. e ( _\- ‘ery suitable due to
system | ssary da rthe order system
nount, si e, and color. These
i_table voice rather than keypads.
ech applications, the order
7, which will fully respond to
Collect names L.ASR annot be input by

and ' oe inpu yvoice.m
addresses » |
& o/
FRIROR D¥n'imny bW d ey
B L a flequen ot be pre-récorded, can

Read dFi
that cann
m be rgd by TTS technomy. Qs

notifications

technology without the need of human operators.

Table 6 Call Center Applications (Nuance Communications, 2010; Artelt, 2008)

38
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The speech applications can be applied to call centers in all verticals such as

financial & banking, health care, governmentsectors, travel & tourism, telecommunications,

Mobile Applications

Mobile application be applied to due to the

nature that supports the essage can be created by voice,

: search from websites such as

as well as the voice di

e byl unctions of the mobile

google can be do
phones can be hang 1S for mobiles are: (Nuance

Communications, ZOiO' '

Application

Create text ‘ - d-of typir essages, text messages can

messages by

=

voice ra

Read text 50d By TTS
messages by g ‘eyeﬁﬁt from users.
voice

Voice ASRTTTS™ | Emails can be ng'ted and read by voice applications.
- AUE A TEVIWETS

emails m

:Wﬁr S

LT wieg imrvl

search of information.
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Voice ASR Functions in mobile phones can be controlled by voice
command for i ihe need of keypads such as voice dialing.

mobiles

The emplo i il s\ used in- Gol LAl increase a company’s
workforce productivit l ) - | i L ‘ e used to ensure consistent in
business process » ge communications. By M lifying business processes, the
IT costs can be d 256 o 4 I ~ ) ' provides ‘ ployee directory assistance
and self-service app!i > '_ orkforee ' ,\ |ty, which reduce IT costs.

Some applications fo h ) ivity suit are e Communications, 2010)

Application

Internal - Internal dialer'c ate the need of remembering
dialer / -4 | theinternal numbers by alls.by voice. The
Automated |+ 4 ol _ s.-‘-‘ﬁ the specific

attendant ons with the need of human

operators, which increase the produot|V|ty and

A8 ATTEVIRE TS

PassworaII Speaker Comr?mes face repetltlve task of password resettmg

WO R UIATINRTS.S

decrease IT costs. Gartner Group suggested that

approximately 30% of all calls to the IT department
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are related to password. (Gartner Group, cited in

.com) Employees can use their voice to

0 reset passwords without the

Emergency word to identify the

broadcast ifi 2 ' : \\t{ nation with TTS technology that
messaging > , / ‘ icat anlzatlons

‘ ,' "fn ications, 2010)

Transcription ‘

The transcriptior u , reation of o“. : mentation from speech are
widely used in medical jand .ie: al field. T aally, for health care field, medical
transcriptions are typedlby f nedic sCriptironists. By implementing ASR

technology, transcriptio art be ereated [ d.reviewed and edited by human

medical transotiptionists. As well as in-legal field, docu iments-about the clients and cases
v—f N X )

can be created by / erso type by themselves.

The application in scription field is: (Nuance Communications, 2010)

A""'i°ﬂ1JET”J ENINYINT

Transcrip%l)n / Tra&scrlptlon or dooumentatlon can be Created for

TN S LA ANETA

edited by human after the transcriptions are

created. This is significantly productive since it is
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faster to edit than type.

3.3 Conclusions

As for Thailan _apblications that wiill be sultableNor Thailand must link to the

level of capabilities of the speech tec gy in'T ) an \\ well. For TTS technology,

the capability is consi % ‘bg'agceptable and is at . a ost all domains in Thai

. oo ¥ _ gy, “the domai | to only sentences (for
NECTEC is currently lig ' ' " _ = gk \ the speech applications in

previous section wi nting them in Thailand as

follows:

Accessibility
Accessibility appli ca of speech applications due to
their wide-ranging-hature. Any / applications that help people acce 28$ 10 information and data

in an easier wa "

L

oility’ applications for blind
people are alrea in use screen r r. More research and
development and knowledge transfer to the Customers can be mcreased in this area. As for
accessi a ople as well, it is
an interH ﬂ(go ﬂvﬂ ﬁrﬁwyﬁuﬂs ong the software

developerg'I The accessibility functloes can create value added gimmicks for the office

LR TANTL I PINBTE

speech



43

Automation by Voice

Voice can be used as a remote: ol in situations that the users are not hands-

free. This segment of the market ‘ ing market since people these days
need to do things simultan _!_“ gl ” ree and eyes-free aided tools.
Automation by voice can D i st : ' ~workers tend to be occupied
N | umstances, for example in
factory, automation b ' be suitab noisy environment, which will

distract the recognize ; - a devi an also implement speech

is embedded in some ne ||n ....t. .m abile > language used is English. Although

the costs of implementing s‘s}jz,hn 0gi€

cost to it. Most a tomc

er countries are lower, there is still

gigs tend to be more luxury

e —_—

or have technolod cal advancement image suct xpensive model of the All-

New Ford Fiesta ms U caﬁchnology enthusiasts in
Thailand, voice control function is one value-added function that'they see as innovative. In

the future, after the c C|al|zat|on of the English voice control, the responds from the

ﬂ%@! EhaHt El PP o
Q NI NRAINE IR

e nature of the business that requires speech as the main component. Also the growth
rate of the call center business in Thailand is very attractive to invest in. According to Frost

& Sullivan Thailand call center market is forecasted to hit a year-on-year (YoY) growth of



44

18.4% in 2016. (Frost & Sullivan, cited in The Nation Newspaper, 2010) The speech

applications can be used to answer gene
the call center. The waiting time for the ca will decrease since there is no need to wait
for the human operators. The | : f & ved for more complex tasks that
cannot be managed b / the speech applic t|on@s an interesting business in
Thailand since there | ace for imp

iries, which will improve the productivity of

be applied to due to the

nature that supports the's; pli SAT > maobile ap “. ation developers or service

\ c stlng opportunities to invest
in. According to Thailand ; 50 Outloo |2010, the wireless equipment

market in Thailand in 2009 -.;--'.a p—the t worth of 23,925 million THB or

approximately US$ 750 mi '?‘14-"-":.*‘ | 1.0f 4.3%. Also, the mobile service
market in '4::-, '_ i _- or approximately US$
5,550 million. ( ’3"’1 S, ' teresting choice due
to the large markeﬁpan 0 of¥ yeér nd speech applications

can be value-added features that provide value to the customers.

e YU ININITNYING

mployee productivity SUIt can be used in compames to morease a Companys

g W’iﬁ\iﬁ TR N

e speech applications might be suitable for large companies to invest due to their high IT
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costs. Automated attendant and password reset might be suitable for companies in

Thailand. \
Transcription

The transcription applications are. not ready-to"be implemented in Thailand due to
the constraint in the capabilii ;H f ction.. The level of domain that the transcription
applications require i , ‘.*":r egr L not capable with ASR

technology of NECTEC ot . pr

ﬂumwﬂmwmm
ammn‘smumfmmaﬂ



Chapter IV
Market Study of

it is ready to be commercialized. As-foi he-ASR: ology software, iSpeech, its readiness
"J"‘—_.n "

for commerC|aI|zat|on is expeeted tob l\qf g:, q or two. For ASR technology that is

planned to ‘q,: er

J” it domain, which can
input only isola "_J » and is considered an
emerging technolo ! ‘very 1ew, e an ino : ion.

The potential areas in the near future of speeoh technologies in Thailand that have
demand i the , ary. st are call center,
acces&ﬁﬂﬁ %weg mm m gim|?1 i e-book reader.

Since theajare demands of speech t%;hnologles from these areas and they are considered

q.:w TR U AR

ECTEC s capability assessment must be conducted. The speech technologies can either

value add and create innovations, which lead to the increase in customer satisfaction, or
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increase efficiency and effectiveness of the working process, which lead to the decrease in

cost.

4.2 Speech Technologies P he j

The speech te S_arg co |der d newstechnology for Thailand, and high

4.2.1 Overview

investment cost must bere rec ‘ : the| , ailand, only several sectors are
involved in developing . o e izing Thai lan : ech technologies in basic
technology form. A r iAQ tofFrasu, Ve : ~.\ itions, the world leading
endors in developing Thai
language technolo'gy. : van,'2 8) The W c\ aIysns of the current speech
technologies provide ' i ‘~ tegorize rms. of » hnological advancement
and revenue from com lization, The information on this analysis is based on an
interview with NECTEC’s re ‘Fjﬂ';'-'ﬂ: ha in speech technology business for a
S e

long period of time. e -=
= < "f 2

*** |t is noted ,t’ exp erience of NECTEC's

’:"‘ hai language speech

technologies (TTE!A R @‘
422 Text-to- eecf(ﬂ Providers
AT B S UGN o e

ChuIanngNrn University, and prlvate companies such as PPA Innovation Co., Ltd and Sun

RTAY SRS Ay

researchers not.the
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TTS Technological Advancement

In terms of technological advancement, NECTEC claims to be the leading sector in

developing TTS technology due o its ‘ research and development and the
ors software by NECTEC, VAJA 6.0,
has been accepted as the iced TTS soﬂmmpment However, due to the

nature of the organizationsthe i ,_ ferent| from those -' ivate companies, NECTEC has

been devoted in intensi S , ' ] pmer g - it has not been involving much
in the commercializations : F ‘ | AN ,

! Bl Foreracd Rt St 'a 0 NECTEC in the way that
much of the effod ard inf the NS snt area but not much
commercialization effort ha: ofha ] ' iSO “ of funding from the society are
provided to Chulaléng Uni it the research knowledge that will
| e gkorn University is the public
university that is devofed ot e . X ‘ f b ‘o the researches are mainly to
benefit the society. |

The technologlcal npanies is growing since the large
international ;:,. de local vendol search’ d development. PPA
Innovation Co., %’E } ni! intelligence business
field, and one of trﬂ registere o ar. Innovation is one of the

first private TTS tec nology providers in Thailand. Sun Systerhs Corporation Limited is a

’51 Wm“mmum NANYIAL...

ECTEC does not gain much in terms of revenue. As a national research center, NECTEC

does not focus on aggressive marketing strategy, but rather focus on partly
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commercialization and partly supports to the society. The revenue share from TTS

30% of the total.

technology of NECTEC is approximat ly

In the same way, Chulalongko! | y mostly put effort on their research and

Sentiitifng. he society. Their TTS software has

not been commercialized_extensively. J @ from TTS technology is
approximately 10%. / N

The situation | ‘"‘i e revenue aspect. Their share of

revenue took over 60%:# of the largest customer of

PPA Innovation is “Th ilar ich had bought the license from

PPA Innovation for their usg

Cic lization

m NECTEC
;-‘ 1tjalongkorn

‘ 1’ e Companies

ulalongkorn @

10%

m *Note: The number is oily the apprOXImat/on from exper/ence

ARIANNITN UNIINYAY
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4.2.3 Automatic Speech Recognition (ASR) Providers

There are currently three main A

R technology providers in Thailand: NECTEC,

that has been in tf caf ) ' SR i logy for over a decade.
The company develope {basic x provides ASR technology to their
customers in the form of ASR ca e arly to Sun Systems, the company

nication to support their

5 TTS technology, and is not yet

ready to be commercialized at il Nt Ho\ e Chnology should be ready to be

Chulalong lg [ cal and development in

- - - L
ASR technology!ir i \-‘ |

ASR Revenue frorgommercialization m

According to I‘Ejaﬂnfs corresponding forthe high technological advancement, the

L o

approxim Iy 70% share of revenue in the market. The private companies provide their

CpatSnrainc il TaE (I

mmerC|aI|zat|on of ASR yet, and also the technology is not ready to be seriously
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commercialized at the present. However, if NECTEC increases the pace of their readiness

revenue share in the future.

for commercialization, they might gain

: Chulalongkorn
10%

NECTEC
Chulalongkorn

W Private Companies

=C, 2010)

coerience.

i

Current Techn?al Capabilities of NECTEC s Speech Technologles

ﬂﬂﬂ:l MUIWETINS

VA 6.0 is Thai language s;?eoh synthesis software developed by &BCTEC The

VLW NAIRTT Y R (IR b

requirements to install VAJA 6.0 are as follows:
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Supported Platform ® \Vindows XP, Windows Vista, Windows 7

Hard Disk Size

CPU

Required RAM Size

Other Requirements

>, 2010)

The capabili erms of speech quality,
naturalness, and specg

® Speech Quality e

® Naturalness < The abili - ) imitate the human’s speech.

® Speech Intelligi i‘ty The al r", of the \ rrectly produce the correct

pronunciations that' atf'e_\pg

VAJA 6.0 delivers high-qu E,,Sr_,ﬁ o --;_; 1'. nilar to human’s speech with almost

100% accuracy ,V“, i Sg ﬂ" that it can create
Y -

-
almost any g‘y"“',- \.g analysis function that

can analyze eveng word ) |onam\Aoreover, the users can
even input the new ‘pecific words such as the names and authorize their pronunciations as

well. The are can ites or in package software form. The
capabmﬁiow 9):.% WS

_gpeech Intelligibility Approximately 97% accuracy

Domain Any word in Thai language including words that are not
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found in dictionary.

Other Capabilities Input cific words such as name to authorize the

“’ﬂ".f'f TEC, 2010)

| 'd
According to //e C o\\\ --~\ evaluated by an evaluation

from users by alloy \\\\\ \ 1-5. The evaluation was
" (MOS), wi 3|

evaluated in terms of _ nean of . \\ ), Which calculated the average of all
scores. The evaluation was carried out -_g“ 1-; acterlstlcs speech quality
& naturalness, speech ingelligibilit ui-- e &\ om the

& oftv vare. The environment in
which the evaluation f¢ e és asfollows: \
7 e ‘ \

° ‘.- 2 SWE

The users that tog g \‘\

® The users that took ‘ > evaluations d 3 ar in the development of VAJA 6.0.

cakers.

. | Sudanis w2
® The evaluation was carr ‘:_:‘.--.,. h the

Lok SRt

® The critrio_n wa ery. good).

® The ev r:.(:1llh"ek'.llellllﬂ..ﬂ‘ll.ﬂ"llll!riﬁiiei:i&t-'-v‘-lllzll-ellln:_."‘ omen.

N

® The users "' ook ge efoccupations.
- |

JJJ
® The users t a took the evaluations were in a wide range of ages.

ﬂUEI’J'VIEWl?WEﬂﬂ‘i
awwmﬂmum'mmaﬂ
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The result from the evaluation is as follows:

5
4
Speech Quality &
aturalness

3 .

# Speech Intelligibility
2 .

"B enefits from the
1 .

Speech Quality &

Figure 16 Mean Opinio

From the result of fthe evalue 0 A € uded that the users were

considerably satisfied with"VAJ ';{’l:# Stem pabilities in terms of speech quality,
naturalness, and speech intelligib! d.above average. Also, from the score of

the benefits from.the softw. S, i can e conclt sers perceive the TTS software
')

432 CurrentTe_Eical Capabilities of iSpeech (NECTEC, 20@

iSpeech softwere is speech reoognit'holn’ system that can recognize the Thai

ﬂ‘ﬂﬂﬁ NEVLAWELTL.
underst chsys ategorize main that it can

recognize. There are three main typesiof iSpeech:

R AR V128 o

® Speech- R: Continuous speech recognition (CSR) with limited grammar

as one useful teehnology

® Speech- N: Continuous speech recognition (CSR) with unlimited grammar
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Currently, only iSpeech- W is ready in terms of technical capabilites to be

commercialized. iSpeech- R and iSpee- ‘ 's the is still in the research and development

2

iSpeech- W is the ASR.system that can recognize isolated words such as street

process.

iSpeech- W

names, departmenf namesy and" a ing lated words The mechanism for
iSpeech- W is that the we willshe par \" -\ \‘; ed words stored in the
database and selg - he lpestamz che [ ‘ it and create the set of

5

words that will matchfwit B 1 6 C oF: |c requirements to install

iSpeech - W are a $follow

Supported Platform

CPU

Required RAM Size

Other Require '_-,. Windows OS

._ F r 1" 010)

]

iSpeech- W |S.§ble to recognize the |solated words with more than 90% accuracy

ZZEZ.“WEIEI’I V1)) L B

L Iso ated Words- For example, ¥oice command.

A AR RN BN Grbh e

that can recognize a phrase or sentence that is within the selected scope.
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® Continuous Speech with Unlimited Grammar- Any possible conversation likes

® Quiet Room
® (Office

® (Qutdoor

oom to office environment.

4 as follows:
A

Accuracy sed to recognize 100

Domain

Working Environment

Number of Words Able to | Can input the unlimited numb I ords, but the
be Reoognize ! Jg-V‘_.

:I Table 13 C
~

* gt iedenn... .

threats of NECTEC's Thai language speech teohnologyﬂs and ASR) softwa@ Thailand.

R ON RIS F LRI Y IXMY £
qehm‘ihary interviews of NECTEC’s customers and some other information from journals

and news.
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Strengths

® Fasytouse

""""

quwe input by keyboard or

- h, which is easier for humans

#
g& nology require no use of hands or eyes, which can

\

or tasks, fo ‘example when driving.

5 ng these technologies can be

O Speech | -:, ~speedic -; ommunication. By using ASR
echnology, spea king is about 3-4 times faster th arn_ typing on keyboard, also

yl,

5. mo onekey pad. As for TTS
|
techn logy, listening is easier than reading as we I:J

® High technicalfeligbility for TTS

Priedl-1 B FHRART e

almost any word in Th%language because the software has the text analysis
RTINS IR Y
® Supports popular platforms
O The software developed by NECTEC supports Windows and Linux platform,

which are the most popular platform used in Thailand, and it will support
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mobile platform by next year as well. Therefore, most of the software houses

that are interested of spee 'hnologies would be able to implement the

® Ease of implemeniation 0F TTS /é

O Theimple ati TTS is consider ' be easy to implement.

O Speechyte gies €an be used to ilue to existing products and
» ered new and innovative for

Sate gimmick or add-ons

Weaknesses
® Software’s memoryrequirem 2pt not su _ platforms
O The software processing taks _considerably large size of memory

sueh as mobile platform.
e ——————— T
ECTEC is now de wthat will be suitable with
,. X

' er ialized approximately by

nex ear

AU ENININT ...,

constrained to limit démain, which limitgosonly input of isolatéd/words. For

A R R RR A @B

accuracy), but for longer speech input, the accuracy is not in the acceptable
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range yet. Some customers still doubt the accuracy issue and are not

O Some s“ re house i ; plementation procedures are
hnology. However, he implementation is not as

/ the \\ih edge tr nsfer must be conducted

oetwee teéhnology providers and

“technologies, investments in
red such as hardware, system,
and labor. e or Thailand, the customers are not

quite confident toTinvesti ,
® Speech technologi ﬁgr M' I

o ';' Speech technologies are
co sidere an l};. function. Most of the
app latlons that use speech technologies

them as value-added

funohofs%ymmlok more than%! core function. Therefore, the customers

Pl Lot bbb doh b ) b o

acquire speech teohrglogles now. Thebrlmght wait until theﬁhnologles

AR AT IRAATT Y IRY

implementing it.
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Opportunities

® |nternational trend

ies such as the United States, the

' —i'rection of the technologies in

S in fw and software from other

O The internationz tren:

iologies, for example, voice dialing function in
B, “‘ai? 9
_Therefore, Thai people will

and will demand more of

O Nowadavs. customers in Thailand D yay more attel tion/to innovations, which
e L

A nnovative products such as

Il

If the customers pay more attention to i u-' ation, it would persuade

il
Iphg J'
the ap‘llmon developers (software houses) to embed more innovative

fliE4 % Elt%‘loﬁ PEH Jgo e

innovation.

L <
quﬂﬁananﬂ ejwo;uygt}e] mrecovle; at theg)JUrth q@eﬂ‘ 2009

according to the Thai Industry Sentiment Index of 113.6 on December 2009,

which is the highest in five year period (Thailand FTI, 2010). The recovery of
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Thailand’s economy leads to the new investments in order to replace old

software and to crea ) for the businesses (most businesses in

Thailand stopped or slowed f estments since 2008 due to the
ic ssion) i ‘ﬁe interested to create new

and innovative technology, and

o,

: ~""'- , nstmg choice. Even though

since thaffoupf® Tha|land had made 2010-

index drg .of over e recovery period comparing to

200720058

G2dt A3 tErad Ny AssGauaaIau 2553

200
2561 2652 2563
180
160 -
140 -
TISHIE} 1101
120
i 10—l - R e PR o - - . ... m

Figure 17 Thai Industr‘Sentlment Index (Lmt on October 2010) W

q AL G LIRS
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Threats

® Customers’ unfamiliarity with

able for the past several
ting in new technologies

ged if there is dissolution

@engths — 7 F nesses \

eEasy to use S AN S, e’s memory requirement
eHands-free andieye ki of A
eFast and con h“x! nt | eComplexityofim {ementation of ASR

- . .
ot @' ident to invest
lue=add function

U

eHigh techmc I_‘f
eSupports popula rplatf
eEase of impleme : iono
eValue-add function

EL381 T YOS 1) 5

-Internamnal trend

eHigh global market growth rate )
o ers
i vati

eEconomic recovery

eCustomers’ unfamiliarity with s eech

technol&gies

TENYINY

Figure 18 SWOT Analysis of Speech Technologies
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4.5 Porter’s Five Forces Analysis

This part of the study aims to anal the attractiveness and the profitability of the

enting Porter's Five Forces Analysis.
' [ Ippliers, industry rivals, potential
. forcmi the industry’s attractiveness

are more chances of the

it is cruc I for businesses to find their position in
Tt | , is only limited to the basic
twal NECTEC).
S
14
oluti
integration ‘l
Ao osting

-

‘. Figure 19 Value Chain of Speech Technologles (Artelt, 2008)

A UHIRHRTNE AT

The five fmes are analyzed as foIIow?

’ii NIRLAIUUNIINGIAY, .

ggested in the previous section. The threats of entry can be analyzed in two aspects: the

barriers to entry and the reactions of the existing players in the industry.
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The barrier to entry in the basic speech technology industry is high due to numbers

of reasons:
® To develop the basic techn olog ‘ eech iechnology, the high investment both in
terms of capital anc rch | cost of research for speech
technology is ue k lex of the technology. The intensive

and Iong—pefio r o e T -CTEC has been carried out

for over ten yearsgMorgover in s ofit resource capability required, the

‘be carried out. If the

- -" F r '?“ { L--‘. | .
companies ! S i ndi earch background, the

possibility of entering thi yistow. = | \

developing basic speech
technology. If the arried out, the technology will not be
acceptable in terms of -";'W igh investment cost, the economy of

scale for.d

The Custor_m switching costs for the basic technology@-noderate. If a developer

decides to chtﬁs‘ﬁne company’s basiq.gchnology to develop a solution, there are

AU AHERT A o

the related system mtegratlon that must be adjusted along W|th the change.

QW’IR@TTT?U?JWTJV]EJW&EJ

There can be advantage in terms of brand and image of the technology providers.

However, it is only significant in terms of local or multi-national vendors. Some
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companies will prefer to use software from multi-national vendors due to the strong

image of quality.

Other than the barriers to ent erms of how the existing players

® The industry is ).clear competition in the industry.
Since there a eral providers: \industry have not yet form the

direct competiiic st oth e market is still in the developing

hi

\

I new competitor to enter this

ogy industry, the threat of

Jestment cost and research. The
| o]l
company must be large enough-both in size a

, ver to invest in the high cost research
and development program. - ;}.ﬂ -f;,"‘ ___,l-

The Power of Suppli X )
Powerful sﬂliers o a be@:se of the high costs that
are not covered. ce there is no supplier for the developm‘ t of speech technology

software, the su plie;irms context refers tMe labour re uire‘d for the development,

which a e g%m’e-a. %p%rﬂu@e%h%’ase iﬂ%red moderate to

QRIS T e

For NECTEC, there are educational funding scheme for programmers that work on

speech technology development to attract the skilled programmers. However, for
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private companies that do not have enough funding or benefits to attract the

programmers, the programmers might be able to negotiate with the companies.

%,

The power of bu asssed i }' 0.Mmain aspects: bargaining leverage

and price sensitivity. T dargai ] sverag ' uyers is moderate due to
several reasons:
® Since the 1C isfstill ery new, the ‘customers (so e developers) also take

risks of im ‘ { g tech ror- Y e ,.‘3 much example of the

applicationé of ' 0l0¢ [haile \ e, the software developers
[ [ ¢ ; 7 “; . 0 rclizing new technology.

® The potential cu UpP .____ d of commercialization are still very

W e e

limited since not ie‘ry. : applica olutions are suitable with using voice
and not much techno » e in Thailand.
L Howev-"‘ e basic technolog ____..___.__._.____._.__._ fron each other by the
quality .V_ 7 alness, speech intelligibility
and accuracy. Since the products are diffe entiaiéd; th@stomers tend to choose
the better quality ﬂware

- AUBIRERIHBAT oo

teohnology by themselves due to the high investment in capital and research.

TR I T T
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However, the basic speech technology software is not price sensitive.

® The customers will give high im to the quality of the technology since they

must use the technology with their ‘ rvices; therefore, the quality of the

basic technolog ,‘ y affects v of their products or services.
However, it is noted that.if there is a vwgap between different brands of

software (for exam on ftware prov the local vendors sometimes has
much lower pricgfthanithe i-national vendors ?r. Jstomers tend to go for the

most cost-effectivé

In conclusiongthe & ing leverag of the Buyers is oderate while the industry
is not price sensitive. Therefore, the' eﬁ-ﬁvﬁ- \ \\ this industry is considered
Jf'l
moderate to low. - JM o, -

g:-r 5

The Threats of Substitutes TR
The threat, of s ch t derate to low, since speech

technology is actuafiy-the-substitute-of-the-e sypads or buttons system)
| . L ]

technology. Some ':- sto uChtone system, but the
future trend according to other countries is moving toward spee¢h technology. For now, the

only substitute of speﬁcﬂechnology is toucw system, which is already existed and

FREINUNINEING

Rivalry Among Existing Competitors ]

AR IR HIIN AR -
Q/alry is high, the profit potential tends to be low. The rivalry can be assessed in two main
aspects: the intensity of the competition and the basis on which they compete. The intensity

of the competition is low for basic speech technology industry.
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® There are very few competitors in the industry, and the competition is not strong now

logy has not been intensively initiated.
® Two of the three provider sectors » ‘TSsand ASR technology are not private

r” University) and both sectors are not
o ———

involved in aggressive ,"'A" ‘ng. As for the pri ompanies in the industry, the

private companies are Q o_"s,. in ter ‘\u Y

® The speech teehnolagy. ry=@ o‘ tes in terr uality rather than price-
2 N \\ N

a)
>

cutting since the'buye ensitive (in case the prices are

not extremely diffgrent (T .
. .ﬂild-l '
In conclusion, h‘ ‘al among- r.':,,.

,jﬂ =
4y / ol d
Conclusion on Porter’s Five Forces -Analysis —
The five forces can be summarized.-as f

® | ow threat of entr o 'f:,'" -_-g'

\7

Moderate todow
® Moderate toow threat of substitutes

° rivalry amon isti

Inmnolusion, the basic speech teohnology industry is considered attractive, but the

_sectors that want to_enter this indusﬁ/ must be large/efiough in size, ower-and capital
OF Kt CaT LT Tatak ik TLa X ~X ] i
&ter this industry m‘ust be aware of the point that speedh technolog‘y is only one part of a
solution; therefore, the implementation is limited to only some suitable solutions. The basic

technology providers might also have to forward integrate and provide the solutions to the
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end users to increase the customer base. Also it should be noted that the human resource

nd requires training, which the companies

must have enough funding and strc eam to contribute in research and

development. The competition is still T cause the speech technology is

The marke *h of thi ) ‘ en ¢ o ed out during October 2010 to
‘ Bous\ : he potential customers of
NECTEC. The software ousg  afe | ook | CUst at might acquire license of the
‘ solutions. The market research
can be separated into ‘ ‘ T e pr 1 \\l erviews of various types of
ter software houses, and the

F ; ok -
. . , Pl g
interviews with the end users-of the call ¢ software houses. The research was

software houses, the desp interviews with call cé

conducted with the focus on 't“'" e blementing speech technologies and
other related ir --'y 7 the « 7:. speech technologies in

Thailand. V,,‘

The market

ﬁ r ed asm
1. Preliminary interviews of various types of fifty software houses had focused on their

ﬂmﬁm YN

the opinions of various typd of software deﬂopers on mpleng speech

A RN RA S YR -

demand and suitability of speech technologies were carried out to identify the most

suitable market for speech technologies. The interviews were carried out by phone
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interviews. The interviewed companies were chosen randomly from the contact

ize and e is the precision

ole size is 49. Therefore,

the conclusion on the target
customer gro o " was etermined. The target customer
group that NECT he dfec ".. | center business. Therefore, in-depth
interviews on ten call cer Sofl are ¢ 5 were carried out. Some interviews

were carried oup interviews with the key

- - p" 4
players | &"' e. ﬁ’ rview focused on the
implementﬂn of the spee C call center L'J siness.

- AR RTHE ARG

|nterV|ewed to determme the actual demand from the end users. However due

AR ITANTA. AN

houses.
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4. The information gathered from the interviews in combination with secondary

462 Overview of the Prelimin |

The survey wé done onsto | fitty comp Ss. The companies were chosen
randomly from the co : i NE By are software developer
companies. The inte |e S ai he t oftware that have demand for
speech technologie 'nd al ' :/ 7 S arious types of software
developers on implem f ting spt o6h ‘te Jie hei /are. From the preliminary
interviews, the analy ié Q t dema . and §u of - v echnologies were carried
out to identify the mos ui able; arkﬁ. _i chn ies. The interviews were carried

out by phone interviews

4.6.3 Companies Profile

Type of Company
All comies DE 0P8 ting with other type of
services as we 'C»mmm‘m‘--'-'-“'-'-"'-' ven following types of

Y )

company or the SOk
i I”
1. Developer ,il 'y

2. Importer/ Saleﬁﬁsentatwes

ﬂUEI’JVIEWlTWEﬂﬂ‘i
ﬂmmmmmnwmaa

w
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Other types of company not mentioned include:

® Provider

® (Consultant

According 1% percent of total, are

developers. It is foll 6%, and companies that
are importer or sales . tors made up 5% of the

total, and the retailers s made up the left over 3%.

m Developer
M Sales
Retailer M Retailer
F W Services
m Sl

m Other

ﬂuﬂlfmwé‘wmm

Type of So ware

RIawnT BrAMIINETEE

Enterprise Software

2. Mobile Software
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3. Embedded Software

According to Figure 21, enterprise S Of ‘l. e in this study is defined as application

AW

\x\ ons, Wi d typi ally used in business, made up

63%. Mobile software is de =-:--&._ application-softwarerthat is used on mobile devices,

software that performs business

made up 24%. Embedded software is d' ned as soitware for integral role with hardware

(usually notforoomputer forl other ma e up 13%.

M Enterprise
H Mobile
® Embedded

,",77 ‘
1

igure 21 Type of Software m

—F A NENINEDS.......

categorized in one of the following Ca‘gorles

9 HandnsskiNINa Y

2. Office & Administrative Software

3. Account Software
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4. Manufacturing Software

5. Retailing Software

6. Information Management
7. Mobile & Portable
8. Media & Game

9. Other industrieé o

® \Website
® Electronics Soﬁwqr
® |nfrastructure
® Medical & ftw
® RFID s ;

® Online Map Syste
il

| ‘o v |
n re r ‘ A en randomly for
intervieﬁ%eﬂﬂiﬂﬂﬁﬁﬂﬁﬁnﬁﬁ with 25% of the
companies in this business. The seco‘d most abundantisithe telechmunicaUS business
VRS RSRHEEAR
Qtal. Account software, mobile & boftabie devices, and information management system

rank next on the list with 9%, manufacturing software with 7%, and finally media & game

and retailing software with 6%.
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Business of the Company

- o0 unications

_ nter)
/ /

Media & Game B Telecommunications (*Call Center)
6% B Office & Admin Software
© m Account Software

| Manufacturing Software

.‘ .

Mobile & Retailing Software
Portable
Devices

9%

nformation Management System
= Mobile & Portable Devices

edia & Game

Information
Management ‘ \ L
System ‘ L AR 3 Vlanufacturing
g9 Retailing Softwa - Software
6% 7%

\ - [1 Other

Technology Platfer
The teC _—W, -‘

YalWaralaal o /o'

\

> Of:

1. UNIX =
2. Mobile m

3. Open Source (ﬁcﬂ Linux)

g
4- ﬂww&mwmm

q W'%Mﬂ%’ﬁ%%%% PG B

h|Ch made up 59% of the total. The second most widely used platform is the open source,

which is mostly Linux platform, made up 26%. Mobile, UNIX, and RFID & embedded

software platform made up 9%, 3%, and 3% respectively.
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unix Technology Platform
3% .

)

Unix

obile

Open Source (Mostly Linux)
W RFID&Embedded Software

‘M Windows

g

464  About the Customer of dis Gompanies

Customer Sectors
The custemer se

1. P -I'::,‘Ilmﬂﬂl.l

S

3. Small Enterprise

4. Consu‘aﬂarket u ,
ru tﬂQQZnﬂangruhﬂr;]thjedium and large
rsizer private enterprise maderup 51°/c‘)f7the tQtaI customer base. The mediu”ize private
I AINIURWI R R =
qamputers, whereas the large size private enterprise is defined by the number of computers

used of over 100 computers. Public sector made up 27% of the total customer base, and

small enterprise including family businesses made up 17% of the customer base. The
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smallest customer base is the consumer market where the companies sell directly to the

consumer, and it made up 5% of the tota

Jstomer base.

R T /s
- “'Lr ome TO1lL
Con: - '

olic
Private Enterprise (M+L)
\ mall Enterprise

Consumer

i, ﬁ pose of the medium

Accordi g iC

and large size enterprise, _ ‘adﬂ‘p 59% of total private
size enterprise made up 41% of total private enterprise.

enterprise, and lar

AULININTNEINS
RN TUNRINYINY




Customer Industries

[l

»

Private Enterprise (M+L)

arge Private Enterprise

ium Private Enterprise

The industries of the ¢ ry ErS

Financial

Travel .%; r ‘

Logistics m ' @

Medical & Heal h Care

?,J;mlfmlmwmn‘s

Manufacturing (not including ﬁtomotlve manufaCturing)

9 ARSI TN A Y

9.

Telecommunications

10. Retall

e in various sectors including:

78



11. Other sectors not mentioned above.

Other sectors not mentioned i

® Utilities

® Petroleum
® Technolog
® \Web-game
® [Electronics
® Securities
® Real estate
® |nsurance
® \Wholesales

® |ndustrial retail

® Construction

Ty

AULININTNEINS
AR TUNN NN Y

79



80

According to Figure 26, manufacturing (not including automotive manufacturing),

telecommunications, and other sectors entioned are each 12% of the total customer

inancial

A\

ravel & Leisure
Logistics
Medical & Health Care
Education
gistic
4% ™ Agriculture
M Manufacturing (Other)

motive Manufacturing

:"'@ nications
'-Il :

A

ool

Automotive =
Manufacturin

6% Manufacturlng
er) Health

ﬂUEI’ZiﬂEWl‘ﬁWH’]ﬂ‘E

Agrlculture Medical &

’QW']Nﬂ‘ifﬂﬁWT VR
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4.6.5 Awareness & Interest in Speech Technology
According to Figure 27, the companies that are aware of and understand the

use of speech technologies are 68% of the total companies surveyed. Whereas the

companies that are not aware and ¢ t knows what speech technologies are 32% of
the total companies surveyed. It « DE . e percentage of unawareness is

considered high because. =Y=z-v ows were ' dwith the people who are in the

technology field and they should-know a {ot abwws available.

‘,‘;\\
\

otal Percentage of
Unawareness

M Total Percentage of
Awareness

According to.Elgure 28, from the total number of companies that are aware of

More t never-hav h'speech logies. Most of the
people who are aware of this techhology have notﬂen experience thwohnology

ﬂ%ﬁﬂﬁﬂr Rttt 1a t
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Experience of Using Speech
Technologies

M Experienced

m Un-Experienced

According 46 Figlire 129, thein oré npanies ‘ ade up 52% and the

| PRty YN

companies that are notinterest #ﬁq? ). 487 =\o. |
Ll |

ompanies surveyed. In this

[0 é approximately equal (about

)
J

———
Hlahdajdaleh d s

X

¢
VER:

M Total Percentage of
Uninterests

R1INYa Y

Figure 29 Interests vs Uninterests
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According to Figure 30, among the companies that know and understand about
speech technologies, 41% are very interested in speech technologies, 24% are

moderately interested, and 35% are not interested. It can be concluded that more than

Not Interested
B Moderately Interested

m Very Interested

:mmﬂm;ﬂﬁ;ﬁ-m;

‘:'" paiies that are

According to Figure 31, for the companies that dcmot know about speech
technol@es durin hﬁtewlews the mtenMer explalned the basic concept of the

VIR CIL oL Lo 2T

only 25‘V%f them and 75% are not ?terested It can be concluded that Companles that

P AT N TR

speech
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Companies that are Unaware of
Speech Technologies

B Not Interested

H Interested

N

es that-are-Unaware Le chnologies

From the aw@rengss and inte ‘ v rate. zed above, it can be concluded that
there are five types of aware

1. Aware of / Very Int
2. Aware of / Moderately Inierested -

3. Aware of / Not Int

x

Unawae c ‘

Accordinglt‘ofi: ure 32, the Companiaslthat are aware of the technologies and
are al nte , ) aware of the
technoﬂzui ﬂzmdﬁ ﬂrﬂzm’ﬂrﬁﬂﬁ that are aware
of the technologies but are not interésted made up 24%. As for the companies that are
VAN G BRI R AR
Qave interest made up 8%, and the companies that are not aware of the teC‘HnologieS

and are not interested made up 24%.
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Five Types of Awareness and Interest

M Unaware of / Not Interested
m Unaware of / Interested

m Aware of / Not Interested
Aware of / Moderately

nterested

M Aware of / Very Interested

For each type, theé solulic ‘_{ 5 2 oup is different. For the companies

that are aware of the ol-i;-z-.' d are also very interested, NECTEC should
= .u:‘-

/' ha |2 eir mi. This group is very

approach them.first si

important be ?ﬁm eeoh technologies,
and NECTEC sf .c’" ~ :
For the !! panies that are aware of the teohnolaﬁs and have moderate
interest, NECTEC sh@lﬂJpport them with a@oation plans because these companies
are alrﬂ urﬂq % ﬂ% ﬁ Wﬂ q ﬁ/‘i not have the
applical ans yet. More direct contact to these companies in prowdmg them the
support for application plans can tu‘ into real implementations

A RACATE O3 QT B
q“ght be hard for NECTEC to approach these companies since they already know about
the technologies but are not interested. However, if NECTEC really do not want to lose
this customer group, vigorous efforts to create application plans for companies in this

group is necessary.
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For the companies that are not aware of the technologies, increase in marketing
effort is needed. More effort can be placed at the interested companies since they can

be more open-minded, and also application plans should be provided by NECTEC. For

There are five i i ) € _reas that made the companies not

e
-
1]

Other reasons not mentioned-include:

an be used with do not match

te?ogies * | rmauon about speech
ﬂ‘iJEl’J‘VIEWlﬁWEI’]ﬂ‘i

ordlng to Figure 33, the main reason is that technologies are not related or

not suitable for their particular busngsses with 58% of-the total, which is mere than half
QY QER I ok et e
at speech technologies can be applied to in their companies took over15%. Some
said that there are no demand from their customers at 12%, and the reason that speech
technologies include high investment cost at 7%. Some other reasons not mentioned

above made up 8%.
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Reasons of Not Using Speech
Technologies

t‘ve

/ FStiII Don't Have Application

- Plan
—
i ® Not Related/ Suitable to
ess

No Demand from
Customers
12%

nvestment Cost

High
Investment

nand from Customers

Cost
7%
.'u.‘ \_ nologies
According to Figure -+ ompanies that are already aware of and
understand speech techr out still "are not interested, the reason that the

technologies are 1ot suitable-to-their-companies tadde up over 69% of all
|

reasons, which™ig = investment cost is high
made up 15% ofmgiven reasons. aso at the companies still do not have the

application plan for ipﬂh technologies ma&s’ up 8%. Other reasons not mentioned

speech technologies is because tréy perceive the technologies as unrelated to their
PRI TR AR 8
businesses increased with supports in suggestions of application plans, customers
might change their perception. As well as the companies that still do not know what type
of applications that speech technologies can be used in their companies, help and

support from NECTEC might increase the customer base. For the reason that
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companies think that investment on speech technologies required high cost, the
solutions might include negotiations with NECTEC for the suitable licensing plan, and

support their decisions by trustworthy researches that support the investment on speech

technologies. \ \ ',/

Still Don't Have
Application Plan
8%

No Demand
from
Customers

0%

Don't Have Application
. ‘\t Related/ Suitable to
Business

h Investment Cost

o Demand from Customers

4.6.6 Opinions Proble

This section WI|| summarize about the opinions and perceptlons that companies

=BT NINYINS

D/rect/on% Speech Technologies in "[halland

AT TINe T

Increasing Sharply
2. Increasing Slowly

3. Constant
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4. Decreasing

According to Figure 35, half of total respondents (50%) believed that the use of

speech technologies will be increas in the several upcoming years. The main
reason is that the technologie g with the world’s growth rate, but
they are still very new in ge and technology transfer are
still required. While IlevMeeCh technologies will be

increasing their pre te, and the main reason

is that the businesst : fila 5 .' d and more companies
see the potential of sf hitechnole .

™

N . ogles in

Decreasing :
0%

H Decreasing
M Constant
= Increasing Slowly

- :..:‘- easing Sharply

g

FWUre 35 Direction of Speech‘jchnologles in Thailand

ﬂUH?ﬂﬂW?Wﬂﬂﬂﬁ

Expecta s of Speech Technologies

PRSI VETAY

Speech technologies will be widely used in business

2. Higher efficiency and reliability of the technologies

3. More speech applications introduced in Thailand



90

4. Other expectations not mentioned

Other expectations not mentioned include:

eoh technologies that the
companies have i _iade’ up/4 | \ pondents, is that the speech
| ) ‘onment. The expectation of
higher technical off jiency, echnolog s made up 21% of total
7 h technologies will be
introduced and maketed ( '. Ll e bectations: Other expectations not
mentioned above madg J ) o Of ( r _' an be implied that most companies

are not quite sure about , pee ohn ogies in Thailand, which makes
FIRE : -

[ ] Wm\/ Used in Business

21%
ﬂ ' tionsin
L]
i Higher Efficiency and
W Reliability

IR Amwiﬁywﬁb

q 20%

Efficiency an
Reliability

Figure 36 Expectations of Speech Technologies
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4.6.7 Technical Problems of Speech Technologies

The technical problems that the companies encountered or are concerning that

they could be happening mainly comprise of five main categories:

1. Accuracy of ASR technolog V 1
2. Efficiency and stabi By '\;;:x"*" | éi not high enough
3. Quality of TTS technology is not up to ' >

4. Complexity ofi ‘

5. Other techni

Other technica
® Some comp )  _~. y years ago (about 10
years ago) a i lechnol 0 ‘speaker dependent”, and

' ,\ dre; NECTEC should inform

and clarify t isundersta e A “ tec nology has both speaker

dependent and i .-Lff;;..-. atform

T4
® The software’s ‘lf.:-l_pf_,rf_:%:_["U:‘;,l!_‘q_" able for some platforms such as

mobil rocessing takes ¢ 'Q:‘,J}f" large size of
! R \.‘ i |

memory " regu olatform. NECTEC is now
|

ith mobile platform, which

developi ll e speech software that will be suitable
will be ready'g be&commercialized aMimater by next year.
JORARIRARIRIN(E AT M 4]
L4 Syne companies feel that the ASR teohnologﬂlight be hard for thwstomer to

QRANINIUANIIN Y

This part is conducted only with the companies that are aware of speech
technologies. According to Figure 37, the accuracy of ASR is the main problem that

companies are concerned of. Some believe that the accuracy of ASR is still considered
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low, which is still not in the acceptable standard. This problem made up 39% of total
problems that companies are aware of speech technologies. While the second most

concerned problem is the eff|C|enCy and stablllty of speech technologies in Thailand.

The companies are concerned that the te ogies are not ready to be commercialized

in Thailand due to the stabil_( 7 ( ich made up 22% of the total. The
third reason is about the'¢ of t in'which the companies still think

However, NECTEC sho ‘ agﬁ. 4 | understandings about the

Quality of TTS
voiceis not up to .
standard

13% M Low accuracy of ASR

L WHAR G

I Efficiency and stabilit of

ST are not;lqh en
’] ’g %&ilal.

m Other

Complexity of
implementation
10%

Figure 37 Technical Problems of Speech Technologies



93

According to Figure 38, as for the experienced user of speech technologies, the

main concerns are similar, but some weights to the problems might be slightly different.

mplexity of implementation

fficiency and stability of
.,,_‘ e not high enough

Quality of TTS voice is not up
~ to standard
Efficiencyand
stability of
ST are not high
enough
6%

468 Busingss+ ,FﬂﬁgEJ—._——ﬁ-
7 A .
The busifess 2red or are concerning that

they could be haning mainly comprise of four main Categ S:

Not enough I@o&dge / technology trijfer and marketing

' ﬂ HBNERT B -~

and

“mnmﬂwmma )

Other business problem not mentioned includes:
® Some other new technologies that are easier to implement or have lower cost

might outperform speech technologies (substitutes).
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This part is conducted only with the companies that are aware of speech

technologies. According to Figure 39, the main concern of the companies is that the

[hailand’s business environment. More
knowledge / technology tral er and m: etin Needed in order to inform the users

and the key players of i inesses. This a6 wfor 44% of all business problems

houses who develop applica ) that the me of speech technologies is
high, which leads to high selling i " plica d solutions and therefore,
leads to low demand. ol o: The ason that made up 17%
is that the compa g8 feal that t Slonske \pee hnologles are limited to

only some busmess are herefore, i uitable many types of businesses.

It is clearly seg at inc arket [ are required since companies

do not have enough informatior J th r ologies. More direct and indirect
marketing efforts must be "‘-"-'Ei'él-! led-—k might approach the interested

companies with direct ma bad shows to reach mass amount

of customers. A provide trustworthy
researches _ \ J be beneficial. Also,
NECTEC can su;ﬂrt the comp app cation@ns that the companies

might be interested |n

ﬂ‘!JEI’JﬂEWl‘ﬁWEﬂﬂ‘i
’QW']Nﬂ‘iEU UNIINYIA
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Business Problems of Speech
Technologies

igh investment
ost-->

Other
6%

M High investment cost-->

FF “ ice--> High sell price--> Low
i » s d  demand

: &Applications of ST are limited
| —

= More marketing is needed

.1"

5, —
sine ssﬂp peech Technologies
J‘ddau F ‘ \ \'
M@ experi

According tb Figure 40 user of speech technologies, the

blems might be slightly different.

main concerns are similar, but Sqmﬁ'ﬁ’ Of

gh sell price-->m
Low demand

25% M Highinvestment cost-->
igh sell price--> Low demand

w ,’A-p%all at ns ST are limited

= More marketingi |s needed

NIBEA Y

Figure 40 Business Problems of Speech Technologies (Only for Experienced)
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4.6.9 Suggestions from the Market Research
Since the analysis suggested that the speech technology trend in Thailand

should be increasing from the companies’ point of view, NECTEC can use this as an

opportunity to increase the customer base r their speech technology software. From

the analysis above, the suggestions in for ' increase the customer base for

, | —
® |Increase |W BEwm0f - the
X , - 4 .- .’ 1 [ ) h» ——

he interest rate might be

technologies because

increased by e 1S ) rt and techno transfer

\ investment on speech

® Place impo t eady have plans in their
mind and pro wi e 0 leme \tations. Make sure that good
customer relation p‘ \ahagement is d ith this group of customers.

® Provide interested co --!!:-- at dt have application plans in their minds
A
with plans a i

[ -

® Negotiate an fefested customers.

® |mprove tEquélity 0

customers ageut the improved quali&.’AIso clear understandings about the

ﬂﬂﬁt’ﬁ%ﬂ%ﬁet’tﬂ’tﬂ‘ﬁ
TR ST NYALL.

mterested software houses, which are potential customers of NECTEC that might decide

ologies an%ake sure to inform the

to use speech technologies for their applications. In this study, the market can be
segmented by two main approaches: by the types of application and by the types of

business the companies are in.
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4.7.1 Market Segmentation by the Types of Application

According to Figure 41, from the total number of companies that are interested

in speech applications and have plans to implement speech technologies with their

Others

‘ CaII Center

@ Mobile Applications

m m Automation by Voice
M Accessibility

YA
rvieEREE

ﬂ Figure 41 Types of Application
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Call Center

The application segment with the highest interest rate of 31% is the call center

applications. The interested companies plan to use TTS technology instead of recording

Another ‘bli » ith 1 S erest rate ‘% is the accessibility
applications. Accessibill pli ior “are'a at increase accessibility to

data among people s : o or handicapped or even for normal people to

make their lives easier. T e} &tEd Dz ,' - Ces bility applications are:
B ."-.ln-
® UseTTS techn for annou 2nt in companies
°
° "'-_4:,,.;.;._;__;__;._;;.:___;.;l;,::,* for parents (for exarm ‘ grading information

L4 Screen reader for web pages on mternet @

fm’l,,émﬂizu NI

The mobile application segment made up 17% of the total suggested
applications. The ASR technology can be used to command the mobile applications and
functions, and the TTS technology can be used to provide gimmicks for mobiles. The

suggested plans for mobile applications are:
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® \/oice command for mobile device

® \/oice search on mobile device

adget market is e-book reader

o —
applications. The e-boo e gadget usea for reading e-book files as an option

| ble ‘o@"-.‘, ‘“,ﬁ.[s ortable. TTS technology can be
used with e-book readef'to efeate ¢ & e gadget in case the users want to
listen to the boo hegthag g by themselves, This section made up 13% of the
total suggested plans. The's ' pplications are:

® FE-bookiread

® \/oiCe menu d

Automation by Voice

The automation by vaice. of the total number of plans. ASR
. ¥

technology car _'o'm evices as an alternative to
S ——— & ;

pressing buttohs

e |ﬁ ent that workers are

not hands-free such as in ho nfor a ation by voice is:

L4 AUtomation by voice for hospitals or other working environment that

- THIMENINYINT
oV Ak R bttt

® Talking dictionary — use TTS technology to read words and sentences

and ASR technology to respond to user’s input.
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The types of application can be summarized in general as:

l//

ation n other electrical devices other

According t red /. S Iu \\\\«M up most of the total
applications with 44%.# » miobile \

jed appllcatlon made up 26%

1. Application on PC

2. Mobile Application

3. Solution
4. Embedded Application (ap

than compute

pllo |o C 4.&
each. Finally, the'application© 3\‘3;1 es m, ith 4%.

on (General)
\ era

M Applicationon PC

Application
onPC
4%

H Mobile Application

I Solution

J B
ﬂ P! ﬂ ANBNIWEINT

4.7.2 Market Segmentation by theﬁ' ﬁ of Business™

A WA Sl i o Gy

nd have plans to implement speech technologies with their businesses, there are nine

main types of businesses:

1. Telecommunications (mainly call center)

2. Office & Administrative Software
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Account Software
Manufacturing Software

Retailing Software

Figure 43 com Saregfthelinterest imong dif ) es of business that are

interested in speech tgéhnalogie:

nications Companies
Companies

s ’J‘WM@“E}

Management
System
5%

Retailing—/ Manufacturing Other
Software Software Account Software
0% 9% 0%

Percents 3 lnt ‘ Businesses
___;';;:J.-'—“.‘:’J_.Ai! 4

) u =k icati *
e o e Bt B Telecommunications (*Call
: Center

M '_a&Game
L ~45%

‘

Office’'& Admin Software
N

lﬁou nt Software

B Manufacturing Software

)

m Information lvlana ement
System

= Media & Game

Figure 43 Interest Rate Among Different Types of Interested Business
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Figure 44 compares the interest rate in each type of business for example:

communications Companies

commtinications Companies Surveyed

: Ty@iness That
1 Speech Technology

centagein Each Type of
- Business That Are Interested
~ in Speech Technology

AR BRSNS T

highest i msrest rate of 33% Com(arlng among other types of mterested business

LRIANLLITE imwh1hIgr

hlghest interest rate is also on the call center application. (Figure 43)
When comparing within the whole telecommunications sector surveyed (number
of interested telecommunications companies to the total number of telecommunications

companies surveyed), the interest rate is 88% which is very high. (Figure 44)
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Office & Administrative Software

The office and administrative software has the second highest interest rate of

19% comparing among other types of interested business. (Figure 43) The applications

for this business sector are mainly. the ' y applications, in which are planned to
be used to add value. ™

i Compa the office and administrative

software sector, the interest rai gh, WM) This means that only
a small percentage of t ed ir \. echnologies. The reason that

When compared v evices sector, the interest rate
is considered high with 71%.. g}ﬁg; :‘E' ns that a large percentage of the
o ot e e g 3
companies in thisise f 10logies.

e —_—

Manufacturing Software
|

Manufacttmz sector has the interest rate when Cormred to other interested
types of business oﬁh{Figure 43) One might think that this business sector would

A T W A s

would n u|t the manufacturing enwronment due to the loud environment. The loud

AN mmmmm i

urvey actually shows that the plan for manufacturing sector is to use speech
technologies for accessibility applications. The plan is to use TTS technology for

announcement in factories.
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When compared within the manufacturing sector, the interest rate is 40%.
(Figure 44) This means that some percentage of the companies in this sector is

interested in using speech technologies.
i

Information Management S /ste \:} ‘ /

This sector ha 'Y_-.n_-_: st rate o ring among other types of

interested business. (Figure 43)-This bt mess%éresponds to the application
segment of accessibillt ¥ , he A\: for th |s to use voice to respond
to user’s input when usi he . R, :

When com@lrec.dithifl & S inform 'Ii' nana jeer ctor, the interest rate is
only 17%. (Figure 44) | n$ that only'a o perc ge of the companies in this
sector are interested indising sg %ﬁht |0 N
This sector has the intMJ(ai* % c oaring among other types of
ol

interested business. (Figure 48) This bt , " orresponds to the application

Media & Game

segment of acceSS|b|I|ty ap %"Jﬂ’ {.}W ,,. is sector is to use voice to respond

to users in gan e A0

-
When g_gﬁ nterest rate is 25%.

(Figure 44) This @ans S eétﬂare interested in using

speech technologies, but not a high number.

Othersﬂ‘IJEVmﬂW‘WElﬂﬂ‘i

r sector such as medlcal sector has the interest rate of 5% comparlng

’iﬁ’fﬁﬁﬂﬁﬁl biylewk il i

| to use voice to control medical devices.
When compared within the group, the interest rate is only 8%. (Figure 44) This
means that only a small percentage of the companies in this sector are interested in

using speech technologies.
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Account Software and Retailing Software
The account and retailing business sector have no interest in speech

technologies according to the survey.

; g the three types of speech
technologies that the A : -

1.

‘ interested in TTS and

Spe Only 3% are interested in
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4.74 Market of the Companies’ Customers
According to Figure 46, the customer groups that the companies plan to use
speech technologies with are mainly their existing customer group with 95% and plan to

create new market with only 5%. \

"\\\\'-U//

i Existing Market
New Market

The companies were ed _abc heir objective(s) of using speech
technologies with, thei There are fi es:

1. Add .{VT._.___-_-..__.__._._.___::::,, - .

2. Increase ie C ' m
3. us i i

Increase Customer satisfaction

ﬁummﬂmwmm
’QW’IQ\%?T?IU BN MIPNIh IS

W|th 41%. Because the speech technologies are new in Thailand, implementing it with
the businesses will create innovative look for the companies. This objective made up
23% of the total objectives. Some companies believe that by using speech technology,

customers will be more satisfied, and this is another main objective with 21%. Some
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companies see the speech technologies as a tool to increase the processes’ efficiency
with 15%. However, none of the interested companies surveyed are interested to use the

speech technologies as a core applloatlon

It can be seen that almost a nies plan to use speech technologies
with their existing custo‘ ) ‘ € i€ i value-added functions that will

differentiate their prodt - g speech technologies the

companies feel that it can.inerease customer satisiaction, create innovative image for

7 , S€ . ency ‘ ‘_ t m.

the companies, and inc

m Value-Add/ Product
Differentiation

Increase Efficiency of
Processes

M Increase Customer
Satisfaction

1 Cre

ate Innovation

..... as Core Application

F ure 47 Objective(s) of Usmg Speech Technologies

4m@u§mﬂswswsnnﬁ

Current Target: Call Center Appl/cat‘n

AR TREATR NN TR

market segment can be drawn as follows. The most prospective market segment for

speech technologies in Thailand at present is the call center solution. As it can be seen
that the market segmentation by the application suggested that the call center

application has the highest interest rate along with accessibility application. Also when
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looking at the market segment by the types of business, the interest rate is the highest in
the telecommunication business (mainly call center businesses). Other than the demand
from the call center business other reasons that support the targeting of call center

business in the first stage are:

1. The nature of the [ ine ‘speech is a relevant part of the

business.

& Sullivan it a year-on-year (YoY)
growth of 18 ation Newspaper, 2010)
3. Successful i ith call center business
such asi
4. Increasing i« ion i jﬁi_‘?ﬁ ¢ ines ich calls for the value-
dded functiog, in "ﬁ‘! &;E Snologi th tive choi
added functions, inwhich s “technc e the prospective choice.
.ni‘&.gﬁ'.:}l- r

5. The call center s ;llnge i

nature among the gro J direc irget at telecommunications sector.
8 e Ol

Y

Call Ce%

B Mobile Applications

NSRS

ce

&ccessibility

PRI NETR 2

by Voice Applications
4% 17%

- I ) |
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Interest Rate Among Different Types of
Interested Business

Media & O;I:/er B Telecommunications (*Call
(]

Informasigre : A\ Center)

Managersgnt / M Office & Admin Software
System : . :
& ' =

M Account Software
nufacturing Software

Retailing Software

Retailing “,iﬁ
software ' Information Management
% ) tem
Manufacturing 7 ) ARAAN % .
Software ountSoftwar ::.;‘ (1 by ‘ 5\ \ ile & Portable Devices
10% % ™ W
=== B b\
Intérest Rate in Each Type of
| el
A
100 foeoNE il
80 —
60 FASTTATE
(] FET: ;
L._ in Each
- usiness That
-, P restedin
&\6' ] - Speech Technology
W S .
PO T T S e -
N\

m
‘ “Ac ] tfn QR n [ i N ‘
qumﬂoﬁmim uum:] g:emilﬂp’)p]oﬁnﬂh the
%ighest interest rate along with the call center application. However, the accessibility
applications are suitable to various types of business: office & administrative software,

manufacturing software, information management system, media & game, etc. Since

there are many types of business that are suitable for the accessibility application, the
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customer base is large but hard to focus. It must also be noted that the interest rates
comparing within each type of business are low for the suggested types of business. In

conclusion, accessibility application has very wide ranging solutions and can be used in

a wide variety of businesses, but t is that it would be hard to focus on a

particular group of customer. I technology and knowledge transfer,

the interest rate could bei ustomers more information.

Automation
by Voice

ns (*Call Center)
35%

ﬂlecommunications(*Call
nter)

B Office & Admin Software

NI

® ManufacturingSoftware

7982484

Account
Software
0%

® Information Management

Software System

10%
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Interest Rate in Each Type of
Business

100 -88%
0 ¥ij
0 m n (774

20 - ﬁ-.“'hi """ -1 IIF",;' : Percentagein Each
' I “ 7 pe of Business That

Are Interested in
O _TeChnoIogy

Future Target: Mobile Applica ofs ana :

Another  inigfesting plloﬁv

applications and e- bo re) % {8:

nologies are the mobile

I Speec!
st rate. However, due to the

technological readiness ofthe spg#_gﬁ‘f,e’ﬁﬁl

mobile platform at the ¢ es h e m ] ations can be an interesting future

ies 0 \ CTEC that are not suitable with

market.

il
LTS

Voice

L ]
Auto Mobile -book Reader
by Voice Applications
4% 17%
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Interest Rate Among Different Types of

Other Interested Business
5%

B Office & Admin Software

Devices
20%

Information L Manufacturing Software

Management
System
5%
Manufacturing

10%

- icatio M Telecommunications (*Call
Media & Game Ol Telecommunicatio (
% : - Il Center) Center)
obile & Portable ]

Software Reta tware yftware S , rmation Management

I — -u---é ntage in Each Type of

18 ; hat Are Interested
echnology

’vo PO
“AUSINUNTNEIAS
A J 111 d
U
e/

ARIAINTUNMINYINY



Chapter V

Targeting the Call Center Business

aﬁ of communication channel
o=y

due to the convenience and.the reasonable v- Real Berg V|n and others stated that

5.1 Background of Call Ce

5.1.1 Overview

“To the customer, the calleente ' ice con .,,q\ " (Bergevin et al., 2010) By
creating customer satisié | : ‘ m N ‘ oya ty can be created and
initiate repeating.s Niced vard/ ~,4, " |, the objective of a call
center is to increase . ‘ ' telephone with the focus

on improving service by _ 1 resour n ~computer technology.

(Buasri, 2009) Accerdi cal Be nd others ” past a call center was
viewed as a “cost ce er Y i . er 5‘ ofit center” that can increase
the competitive advantages B omer f n: hi r a company. (Bergevin et al.,

| o -F
2010) A call center mlght o "‘.‘F...q.. 0 -r

out the products or services, take
orders, give technloal SUPPOF '5,%’.;{ e c mplaints, etc.

There are-tr al., 2010)

Inbound- Tl ‘ny’s call center for

inquiries ogssistance. .m

2. Outbound- T&'e&ents initiate the W to the customers for telemarketing

FREINERTHREINS

ded Some call centers are both inbound and outbound.

’QW’WﬁNﬂ‘iﬂJ URIAINYAY

According to Real Bergevin and others, four main goals of a good call center are

as follows: (Bergevin et al., 2010)
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Figure 48 rﬁn @* Goals (Be tél.,2010)
" .ﬂli-l id ) & 1 "
Fro ‘ Py %. nl 1 es: . ‘7 ‘ ‘ ”, 2010
M.:. z “

e r..i =
5.1.2 Call Center Technolog -gr Lot

The important Comp ,fa,. the human agents or operators.

However, no eo_.\ S r mah resource efficiently by

introducing ﬁ%;" \Hﬁ of human resource,

processes, and ﬁ‘rno s Iem

suggested above. The important call center technologies used in Thailand are:

RO Y
’5f W‘lﬁ@ﬂ‘immq ol oo ML

nd routes to the agents. Each agent will receive approximately equal number of

of the business goals

incoming calls. The incoming calls will be queued up, and the longest-waiting calls will

be transferred to the available agents first. The queuing system is a key part in the call



115

center’s efficiency because it is related to the waiting time that the customers have to

wait. (Bergevin et al., 2010)

Computer Telephony Integration (
According to Sorawil hony Integration (CTI) integrates

the telephony system with. c ' network. em will search the database

system and integrar ERmm— 8 -»Wfrom the database. The

information about the cusie Vil be ped U -.~'51_  e cpmputer screen of the agent
that takes the call. C ' St Ke of tf con | g data in the database as

well. The CTI system i oc the/efficier of | .;-  cente ' verations and customer

Interactive Voigeé Response (IVR) Uses automated voice to response to the

customers. The system a éall centeritos ork 4/7 in cases such as answering

commonly asked ques 'o.‘-v-iﬁ J ymplete transactions. According to
Sorawit Buasri, financial and o g re o e of the most important IVR user

group to prov'd', : ormation, transferring,

=

providing i‘aﬂ;,,— =
etc. (Buasri, 200¢ Y

|
-
)y

ncel the ATM cards,

EQCC 0 0 rs, IVR system is very cost-
effective, and the cost of a service provided by IVR can be less than one fifth of the cost

keyboarcﬂjnput (commonly known ‘as “touchtone system or speech reco nition.

LW TRANITATI, )i WEI’J’R Elf’liff

and some data cannot be pre-recorded. The TTS and ASR technology are increasingly
applied to the IVR system in other countries. The TTS technology can replace the old

pre-recorded voice, and the ASR technology can replace the keypad input.
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AN TTS

*Receivesinput from* | *Sends output to
human & human

The call ¢ e following figure:

5 idu Gl o Ol (Ghabr 2805) o haiand
Figure 50 Figure Call Center Operatio '=‘l ri, 2009) Fro [hailand Cantaet Center 2009, 2009

IRIRERIBIHmANAL..

call centers:

® |mprove customer satisfaction by convenience = Itis obviously easier for a

person to say out their request or command than by pressing keypads. As Frank
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Sherlock, the senior vice president and managing director of Intervoice
International, suggested that “The human voice is the most natural interface in

Voice Compass: International 2008/2009:

the world.” (Frank Sherlock, cite

Speech Goes Mainsire: A\ ) Therefore, by using speech

technologies, users will be | C nvenient to just speak their request. This

allows users t0'JUSt8ay What they: ant@g the phone off their ears

to press the keypads eve ne they need to reguest something.
p : 5 / F .\“%_ — g

® Bypass ‘ i efiusca e Assed by employing speech

N

listen for thefongeing _‘-., re er the number they have to

technologi sers have to wait and

‘ ;\ , press 2 to listen to the

information, pressi8...”. However, w 2chnologies, the menu can be
ﬂr .n' ...'J'.'j
shortened, for examplé -wl':_gé;_;_:; sic, information, or...” or even with the

more sophisticate eir request in any way they

want. "-‘:pmﬂn--u-nu\--u“ ﬂl.-lﬂll'ﬂ.ll.’ﬂ-l.iﬂﬁi-ili--lm--:,‘;‘,;' bers that they have
to press an

j ]
govld LN 0 L IH] e

some information might be hard to input by keypads and get the dynamic output

A WA HARAIA B8 e

information can be obtained by phones with speech technologies. (Artelt, 2008)
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® Automate repetitive inquiries and transactions =» Some repetitive tasks such as
general asked questions, simple inquiries can be carried out by automation of

speech technologies without re

7 \”g human agents.

.‘ 7 e are eliminated. Simple
| ou by the human agents
e u »rs. Therefore, the total

and the system will be able to

® Optimize human resouree-—and their Nts -> By implementing automated
e j i ""v"":"‘f.:

speech.techno ystem™ does nc he human agents are made

redun_ ut to allow them to ma ‘f‘c end important tasks.

es of dealing with the

(Artelt 2@ S chy
more complex tasks rather than repetitive tasks, which will improve the pride in

ﬁuﬂawﬂﬂ5WHﬂﬂi
q W‘i‘%‘i‘iﬁﬁ?ﬁmﬁfaﬁ HUARE-

ectors outsourced call center service, call center system and software service, and
telemarketing service. (Kasikorn Research Center, 2009) In this study, the focus is

mainly on the call center software service.
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1. Outsourced call center service- Provide the whole solutions and infrastructure of
call centers with the agent service for companies to outsource call center
function.

2. Call center system anc are service-+Provide the solutions of call centers
and infrastructures it call center function

3. Telemarketing all centers @eting function
The value ic technology provider

(NECTEC) to the en nd is as follows
Software @
Houses
y
Developer Developer &
(Applications / Companies
Solution) (End User)
- -
! _
i
Companies ompanies
(End User) (End User)

mwmmmm

’QW] AN INYAE

Companies
(End User)

Figure 51 Value Chain of Speech Technology in Call Center Business
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This diagram is based on the interview of the key players in the call center

business in Thailand. Each participant in the diagram is explained as follows:

1. Basic Technology Provider- The o echnologies (TTS and ASR software) are

developed by the basic 1nology ;&hls case is NECTEC. There are

also other basic te qy previous section as well:

TTS Providérs: Private Companies

ASR Providers: NECTEC ,Chulalongk iversity, Priva eCompanleS

2. Developers (Software Ho es) = VAJA 6.0 and iSpee ch.
software develeped by ﬁT licensed to the developers. The
‘ vder \:

developers” develop call . center - cations '/ tions from the basic

technologies. & | ig,,f ;
f;f-f ’ "J' A
3. Outsourced Call Centel j_,pj* 4

are the basic technology

arty outsourced call centers provide

the call gent:

0 outsource call center
ek

-’ﬂihiﬁi%i -\ '-“ ies with everything

- . o
required tc l! perate the call cel ction from the h, ware, software, and the

human opera?r&gents

ﬂUEI’JVIEJWliWEI']ﬂ‘i

panles (End Users) The companies are the end users, in WhICh the call

QWTﬁﬁﬁﬁmﬂﬁﬂW}mﬁ d
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Each value chain is explained as follows, starting from the most left value chain:

1. The first and most abundant group of potential customers of NECTEC is the

software houses. The softwa uses license the basic technologies and

developed into selutions for the cal j software houses then sell the
i he companies 'ﬂin-house call center, or sell

mll centers then sell the

\g\\\f o the companies (end

to the outs
solutions “in
users)
2. In some case$ vIop their own solutions
without buying 1 56 \ 1 be said that they are both the
o “ .
developers and t urced calf er :\ oviders. The solutions and
services are the >. u dladand : panies (end users).
3. The I"‘ ase is the com| lend users, ._._ ic technology directly
from ," I nd do in-house call

center all by themselves. . m

ALk 0 (L3N (Y L IAY S

focus onqlhe first and second greup to Customers (the software houses and the

PRSI ANy TRy
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54 Status of Call Center Business in Thailand
5.4.1 Call Center Business Growth and Revenue

According to Kasikorn Research Center, the total market worth for call center

proximately 3,000-3,500 million THB

‘ h Center, 2009) Frost & Sullivan
iS_forec to hit a year-on-year (YoY)

63,000 call center seats in

Total market w J | B 8,000~ 3, 00 million THB
business in Th == Yo natel US$90-110 million)
Forecasted call nte usi vear-on- # X \ 8.4%
year (YoY) growth in 2 iy 5 .

', owth a evenue
y lp".
er and Frost & Sullivan)

(According to Ka
.l' o

However, the annual grow ------i--v nter industry in Thailand starts to slow

4ﬁua;!
down comparing to pas | -« ximately 20-30%. (Kasikorn

Research Ce '*m 3 call center software
;"
company, the ca rentgr 5 not-more than 10% because

almost every Iarrganlzatlon already owns a call center. “M ough the growth for the

high-revenue market"lséowmg down, this Ube compensated with revenues from

small t %ﬂﬂq i}m ﬂtlﬁ ﬂnﬁyve call center
operatlorm e call center indus ry still has the room to grow and improve because

companies are now placing a far greater importancéen customer satisfaetion, which
et ARSI
According to Frost & Sullivan, the growth of the call center business in Thailand

is closely linked to the domestic economy. The previous period of global economic crisis

in combination with the political instability in Thailand led to the significant decrease in
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the revenue, but is expected to recover in short to medium timeframe. (Frost & Sullivan,

cited in The Nation Newspaper, 2010)

5.4.2 The Customers of the Cal
Kasikorn Research Ce ~main group of call center end
users is the business. G m.;_-_:: ‘the rate the leftover 30% are the

overnment sectors. (Figure 52)(Kasikor Res h Center, 2009
g QUIC et 7 2009)

| Business Sector

Government Sectors

Figure 52 Perc -- -7 t ‘ . 'esearch Center)

Y |

A A . ,
According to F ahd banking & finance are

thetop2industry‘rticals that use call centers, and the government and travel verticals

ranked third and ‘fc&h respectively. growth should come from the

teleco ﬁﬂﬁ ?3 ﬂaﬁsﬁ ﬁ ﬂ'ﬂ(ﬂﬁ in the verticals
in atte uality an aba ent efficiency. (Frost

& Sulllvan 2008
q 4.3 Outsourcing Trend in the Call Center Business

According to a key player interview of a call center software company, about
40% of the total end user companies in Thailand choose to do in-house call centers by

buying only the infrastructures and software service, while 60% choose to outsource the
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whole call center operations. (Figure 53) From the interviews, the large to medium size
companies tend to operate in-house call centers and only buy the infrastructures and
solution software due to the information confidentiality issues. As for the small to medium

size companies, they tend to gu\\ ,

effectiveness of operations & i *“'{"" |

Il center operations due to the cost-
call center function. There are

increasing trend in the ot

medium size Companie the cost and increase customer satisfaction.
71N SN N

Ihe initiatives of the small to

M In-House Call Center

Outsourced Call Center
\

Figure 53 Outsourei Player Interview)

544 The Competlw[ﬂthe Call Center Btﬁgess

busine la tense ep ue to the increasing

number of service providers and nfreasmg numbeptof international companies doing

D AR ﬂ@nﬁd HM’]%WEM o e

1enter solutions and services. (Kasikorn Research Center, 2009)
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5.5 Market Study of Call Center Business

5.5.1 Overview of Interview on Call Center Software Developers

The in-depth interview on t nter software developers were carried out.

Some interviews were carried out Dy | S iftg Vigws, and some focus group interviews

with the key players in the.call cen or busin &ned out. The interview focused

on the implementation of the speech tec ter business. Some of the

companies intervi , ©EUb ' nt A oftware business.

From th / S ‘ /ed, there are "three main types of

developer '
1. The firsf typ. : , A A | vélop the applications /
solutions. |
2. The second ty Elop M -ge oS al w‘ also provides outsourced call

‘nd manage the call center function

3. The last eS that have enough IT
competefcie and-also manage the call
i . i
|
center fun ‘_iv on by themselves.

ﬂUEI’JVIEWl?WEﬂﬂ‘i
QW]MﬂiﬂJMWl’mmﬂU
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5
NECTEC

Basic Technology

Software @&l A | ” , _,,'
Js S A\ ffA// ,

Developer J Develo ,_) ] Developer &
(Applications / tsource . Companies
Solution) enter (A (End User)

i

| '

4

Companies
(End User)

o
® =

ThiB o

Compa
(End User)

- — =
Wi oy ) 4 L
ey VIEC A 2

_—_———
e EA /Al A all Center Business
3 If" *

{

Accordlng to Flgure 55, from the three types of developer, six interviews were

ﬂ‘ﬂiﬁl Wﬂﬂﬂ\fm o PN
to eith q ani tso m call center service

prowders at will prowde call Cent@functlon serwc%) the end user corwnles One

ree mterwegslwere condu ;te; oln!t jelnd user Com;anles anagg hlelr own call

center function and also develop the software by themselves

In Thailand business environment, the most abundant group of potential

customers is the software houses that are specialized in developing call center
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solutions. This study will mostly focus on the first and second group of customers (the

software houses and the outsourced parties that develop their own software).

Type \\‘w € veloper
. 'x #

_ . o
—

M/n\\ o
I///! _ . |0per& Outsourced
”llﬁ‘ \ ‘» _ . per & End User
A\ O\ N

Developer O, Deve W&( “I
i J#Ou ource

o =N w £ (6] (o)) ~
1

Fi rﬁ j.,o:‘
..Mf"

I tid R
5.5.3 Interest in Speec Tes : i

out of 10 software developers were

According to -_;ﬁﬁjén } ."‘*"’
interested in :f-r 7 men speech technologies

with their current.ap ? develop the speech

=

technology software b pany borate with Nuance

Communication and one is Thai company). This represents a considerably high interest

rate in | tlook of speech
technoms Il gent ﬂ :1 3y one company

that doegﬂnot have interest in m?Iementlng speeoh technologies is %Jend user

their company’s call center function. Since this company serves only the enterprise

customers, all inquiries are complex inquiries that require engineers to respond. General



128

tasks that can be completed by speech technologies are not a part of this company’s

call center tasks.

nologies
10 ~ ;
9 _
8 _
7 _
6 _
5 4 M Interest
47 m No Interest
3 _
2 _
1 _
o _

5.5.4 Types of End User

Accordlng to Flgur :’5“ .._,_# ._g_;_ e companies may serve public or

private secto . g ate. end user companies
- -
comparing to t ",ﬂ' <z -ﬂ‘ orn Research Center

that the business ¢ Ctor € cnter “J
4

sectors made up t e leftover 30% ( suggested in the ‘Status of Call Center Business in

T“a"a“ﬁuﬂ'marmw g1
ammmm UNIINYIA

users, and the public
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Types of End User

12

10

10

M Public

M Private

I 3 -

According to gu 5§ ther 0 elar Siz o
to medium size. Theré ér .“. 5 ":' Size “C ‘n '

information from one key ¢ I centersof , pa \\ at suggested that the large to

ivate companies Comparlng

This number supports the

medium size companies ff.a....-- e call centers and only buy the

infrastructures and solution ;y”" due yrmation confidentiality issues. As for
the small to medic hpanies, they t > the'Call center operations

due to the cost=effectiveness 6 for {"& on the call center
Ay EY

function (Suge

m ness in Thailand’ section)
Therefore, most he small size companies would not by only the software and

operate the call Centg féiiction by themselves,ibut rather would outsource the whole call

cemerﬂ%JEl’JVlEWlﬁWEl’m‘i
QWW&NﬂiﬁlJ UNIANYAY



Types of Private End User
10 9
9 .
. \\r7
. S\\11//4
5 ﬁ: M M lLarge
: i = Medium
. //m
L //f!
0

//& ’g\xk\

According to Fi ' ‘~.\
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icals that are the top three

sectors are: telecommunications, | fi ancial, ‘ trave sector. This supports the

finding by Frost & Sullive at thetelec and banking & finance are the top

2 industry verticals that use C -;5-3 1
third and fou res

Thailand’ seotl ,y = = N ‘

ﬂUEI’JVIEWl?WEﬂﬂ‘i
QW]MﬂiﬂJMWl’mmﬂU

yvernment and travel verticals ranked

all Center Business in
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Top 3 Industry Verticals

M Telecom
M Financial

M Travel

5.5.,5 Technologies tha
The companies arejasked 2 outw ype among the three types of speech
technologies that they ér 7

fiﬂ--h "-:J y
. rs'a B 4; '

2. Automatic Speech Recognil "’n‘

1. Text-to-Speech (

3. Auto - erification (A -
M

Accordin' Figure o 1 interested in TTS and

iF |

‘l
ASR technology mparably with 43% and 50% interest rate respectively. However,

t“””ﬁ%ﬁ'ﬁﬁ%?w%!ﬁ Y119
ammﬂmum'mmaﬂ
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Type of Technology

mTTS
B ASR
mASV
556 Suitable Typé of End Ut
According to the | T » oper companies suggested that the

speech application is suitable ; cent S i | industries. However, some

+ '-‘

-
suggested that the custome ﬁi Tﬂe- arg Igh to afford the extra fees or an

increase in price of the call 't‘:'; 1 80 gpcﬂ;q :_
Sl e e

-s— &
557 Details of Séivices Y

t - e
aditional IVR system. General tasks canﬂ

technologi system Jﬁjce the need of hliman operators for simple and repetitive

- AREAHEHAWEHS -
PRIBANTUANINGIAE

TTS system is suggested to be used as a replacement to the pre-recording

The servi eech technologies are

the support to th taken over by speech

tasks

voice that can provide repetitive, dynamic, and frequently changing information. Some

types of information that will be suitable for using TTS are:

® (General information about the company
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® Frequently asked questions
® Movie, train, airline schedules

® (Customer’s information such a omer's names, addresses, account balance

The information ca ;

callers without the need nefit in terms of removing all

general and repetiti ultimately increase the
efficiency by increasi time. Also the system will be
able to respond to th durlng the night time as

well.

Automatic Speech Regognii

ASR  syst ‘ a ative to the traditional
touchtone system (ke . Di Rt | S¢ ‘.\ plementation, the choices
between inputting by' \}oi ‘ \S :f’ Y e pads (touchtone system) should be

given since ASR system has ra ..'..[..-- 0 >d in Thailand. The callers should be

J 3 . . .
R-syslt -ag_m :- itis! blemented by giving them options

able to get used to the A
because they :5 ht not be accustomed to it in the first place and just turn away from it.
If the callers«bece omes the standard

implementation, t@ull irhp eme >d out. .m

The plans to‘;nplement ASR system are to take input by voice such as menu

bﬂ%ﬁummmm 10T e

suitable to |mplement ASR system. The long list of meﬂcan be avoided bwlng voice

MBS NTUENITREARY

Voice search is also a practical application of ASR to search for a specific data

such as voice search for music downloading.
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The call routing to the specific function or department is another practical
service. It allows the callers to just say the contact person’s name and department and

the call will be automatically routed. Thls removes the necessity of human operators for

Input by voice ca 1 e ole , | {0 e information that cannot be
inputted by keypads suet “calle Also, if a lot of information is

required, ASR is a suitable means of i [ infermation

itable for using ASR are:

°
°
°
°
entuall inc ease the customer satisfaction
vt © N
due to the increasing cor nigm‘@rﬂ; ider range of capabilities.
= J‘f‘# e
5.5.8 Sugges ed Lice xgreer ent v
From ‘thesinterview, the developer companies—were: =d about how they
: P ‘\
preferred the fo io i o e upfront fee and the
revenue share. T ' one-time upfront fee has the advahtage or the customers that they

do not have to Contlrim&y pay for NECTEC.&jy only need to pay only if they needed
extra s e(}% ﬁ % ﬁ% ﬂﬁfﬁﬂ ﬁiarge amount of
investnquﬂ
As for the revenue share, tlé advantage for the customers is thatitiiey do not
IR AR I REA ) -
venue sharing suggested that they could lower the risk of implementation, and if it
does not work out, they lose less than paying a large upfront. Also, they suggested that
by using the revenue sharing scheme, NECTEC would be their partner rather than their

supplier. They will gain in the way that NECTEC would help them carry out the
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implementation. However, the disadvantage is that they would have to be committed
with NECTEC for a long time, and it could be less flexible than paying one-time fee.
According to Figure 61, from the interview, there are seven responses for this
topic, and they are approximatl EeC ) 1 ar between the two schemes. Most of the
larger companies responde ,\\ up _ ' 0 not want to continuously pay
the share. Also, they arel 0 i p&bility that they are certain to
: ——— ]

make profit from the inve

0 thle of the companies that

responded for revenue_share a -' mall Wl -- son for choosing revenue
share is that theyo noiar oo s S 'm to invest in a large amount
of money. Also, orefef NEGTE .f‘“",t.‘ ner and share the risk of

implementation as well as providing n. with extra hely ’h..' services. Currently,

NECTEC uses a combi ti

3 —

‘\; pfront
2 7 - 1 Revenue Share
1 | —— w

WeF3 Ve Vel 107

W Figure 61 Upfront vs Revenue Share

RBSN S NN A Y

The developer companies were asked about their views of the suitable

marketing strategy that they will use with their customers. The first strategy is to include

speech technologies to the standard solution package and increase the price for the
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whole package. The second strategy is to provide speech technologies as an option to
the standard solutions. The third strategy is to provide speech technologies as a value-

added gimmick for the standard solutions, free of cost. According to Figure 62, most of

d provide speech technologies as an

option or free of cost. Most €0 \t\\r‘ 5 see peech technologies as an innovative
value-added function t nightincr | ' faction.

N ///eﬁ'\\\\\ -
T2/ }\\\\\
ll‘

‘\\ m Package
2 - M Option
1 _
o _

Package

5.6 Assessm o]
Requireme
Th mterwev‘ﬁd about the CapMmes of TTS and ASR software. The
develoﬁ

ot b b o d Yoo Fngecrecs s

software AJA 6.0) and ASR softw2re (iISpeech). If they do not have experlenoe with

LSS $VmloN (1)

5.6.1 TTS Capabilities

- ,",77 ‘
1

Cor pcm with Call Center’s

The interview asked about three main aspects of capability: speech quality,

naturalness, and speech intelligibility. The total interview was based on 8 companies, 6
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of them have experience with NECTEC’s TTS system (VAJA 6.0), and 2 of them have

experience on other TTS software.

Speech Quality of TTS

According to Figul > . ing afthe rall TTS technology (NECTEC'’s
software and other sof 7 -v' com ani‘ﬁhe current speech quality of
n-the act éptaw of 8 opinions), and one

5 ‘J OOT
4 ‘ are x\ e oper companies that have

tested it all think that the sj ‘ _"h . opinions).

TTS technology in Thailand
opinion thinks that it is ng

While for NE

This sugge

whole is considered go aspe \t\\ e nology.

"». ‘ h a\ lity of TTS system as a

m Sufficient

4 ‘ = mInsufficient

AWMU LINEINT
AR AN T T NeNa e

Naturalness of TTS

According to Figure 64 looking at the overall TTS technology (NECTEC’s

software and other software), there are equal number of companies that think the



138

naturalness is in the acceptable range and that think it is not acceptable (4 out of 8
opinions).

While for NECTEC’s TTS software (VAJA 6.0) there are 4 developer companies

that have tested it and think t ess is already sufficient (4 out of 6

opinions), and 2 Companie\k ‘ s _must be improved (2 out of 6

=

opinions).

; — ' ———]
This suggests that the ‘--‘-' toware alness of TTS system as a whole

is considered average,. ot i el fa J ™~ ‘better. This might suggest the
perception from the ¢ » : -i pe better than other TTS

system in Thaila

m Sufficient

M Insufficient

I
qeﬁﬂs NEC'E&'S TTS (VAJA 6.0)

N "Tﬁ"’&ﬂﬁmu BAANUIALY..

software and other software), there 6 companies that think the TTS system can read the
text correctly (6 out of 8 opinions), 2 companies that think the TTS system still cannot

read the text correctly enough (2 out of 8 opinions).
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While for NECTEC’s TTS software (VAJA 6.0) there are 5 developer companies
that have tested it and think it can read the text correctly (5 out of 6 opinions), and one

company thinks that the naturalness mst be improved (1 out of 6 opinions).

LN
A — DN
4 - 'lﬂg] \\ | Sufficient
3 e fadi | = )il &\\ - W Insufficient
2 ’ e I‘; ‘\“

= &

|
Conclusion on TTQ)apabilities

a n.th ard overall TTS
systemin r11\<QEC C S oﬁre GW Is might ﬁ that NECTEC's

TTS syst might perform better s?;e the ones who aIready tested most&}suggested

AW LA AL, ANLAL...

be about the naturalness and speech intelligibility, and some efforts might be increased
in order to improve these two areas. However, most opinions toward NECTEC’s TTS

system suggest that its capabilities are sufficient enough to be commercialized.
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5.6.2 ASR Capabilities
The interview asked about three main aspects of capability: accuracy, required
domain, and required working environment. The total interview was based on 8

companies, 3 of them have experience STEC’s ASR system (iSpeech), 4 of them

have experience on other ASI vare, an LOf them never have any experience on
ASR system in Thailand«.Ih “compani t have experience with NECTEC’s
ASR technology or né er havesa echnology in Thailand will be

asked about their opinions fows ‘ 1 ASR techr ""“: Thailand that they have

encountered.
Accuracy of ASR ' | |

According tc | looKing & ) ove ASR echnology (NECTEC's
software and other | ompanies thi \ the current accuracy of ASR
technology in Thailand the-acceptable'range

(5 out of 8 opinions), and 3 opinion
thinks that it is acceptabl \ '

Al
While for NECTEC's T the developer companies that have

tested it all think that the spee . “6eptable (3 out of 3 opinions).

This sugge ] ASR system as a whole is

5 i

| |ﬁ ogy. Most company
' acﬁacy level of the system

considered not

requires high accuracy fro

in Thailand (incluﬂ; NECTEC’s) is not up to standard.

AULININTNEINS
RN TUNRINYINY
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Accuracy of ASR

| Sufficient

M Insufficient

Required Domain for A iR

About the required domain'{evel ol R system, the companies were asked

= ’

L

: . A o
about their desired level of domain-input. Th levels were categorized into three
main levels:

® |solated. No
° Senteh < jar) = Usually uses in spoken

dialog system that can recognize a phrase or semnoe that is within the

selected SCOPE. g

AR BRI YA

p S|b|e conversation Ilke% human’s Conversatlon such as dlctatlon and

ARIRAN 3N URIINYIA

Currently, NECTEC’s ASR technology is limited to the isolated word level.
According to Figure 67, most of the developer companies only require the isolated word
level of input (4 out of 8 opinions). They gave their reasons that they think only isolated

words are enough to input the demand. However, some of them suggested that it would
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be a plus if sentences can be used. With a close score to the isolated words, some
companies require that the sentences level is achieved (3 out of 8 opinions). The reason

is that they think isolated words are not enough to impress and create customer

t developers. There is only one

company that requires conti US GO ion1"outef8 opinions).

5
4 -
3
solated Words
2 A ‘ ; “ Sentences
- ontinuous Conversation
o .

v X'
Required Workingmvvironment for ASR
The Companlasge asked about thelﬁjswed environment that ASR system will

R INENIRENT
qﬁ:ﬁmmmumfmmaa

According to Figure 68, most of the developer companies require the ASR system to be

able to operate at any environment; therefore, most of them selected the outdoor
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environment (6 out of 8 opinions). They gave their reasons that they think the users
should be able to call from any place at anytime. Some of the companies said that the

office environment would be enough since most of their users will be in the office

environment (2 out of 8 opinio vel is the quiet room, which all the
companies think it would no | call from a quiet room (0 out of 8
opinions).
nt for

7 AN

. AR N

5 ) ;

\ .

4 \ B Quite Room

3 - m Office

2 A = Outdoor

1 -

0

Quite Room

ny

\7Z

Conclusion on Aﬂapabilities

From the inteiri%it could be Concluaeﬁ that NECTEC’s ASR system (iSpeech)
might ‘b sui . le fo i jfﬁt ; ﬂ]Lﬂrjt the accuracy
issue, ’ﬂluﬂgm‘ﬁn t con deﬂkﬁhe accuracy and most think
that the current accuracy level is nc‘enough. For thesdomain aspect, evenithéugh most

VA R AT G e

Qavel. As for the working environment, most companies require that the ASR is able to be

used at any environment. Currently, it could only be used in the office environment,

which is not enough for most customers.
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Therefore, NECTEC should first focus on improving the accuracy issue and the
working environment to be able to operate outdoor. Then if both of the issues suggested
are improved, efforts can then be moved to improve the domain level to the sentence

.. ..

level.

5.6.3 Conclusion for N eech Te

From the interview

“the ctom% {oward NECTEC’s and overall

[EGTEC'S TTS software (VAJA 6.0) has the potential
‘ 7 QLA ) P

to be commercia goresentd 7 : ht | \ proving the naturalness

and speech intelligibili fc aely inc case the customer satisfaction. As for ASR,

S H.{ in overall system and
NECTEC's system (i > ) : NE 7 ‘ nprove the accuracy for the
system with the @uri ‘ nai i ed words. Also, for the working
environment that ASR en ‘ vith, \- C should improve from office
level to outdoor Ievel‘. Sin mo -=r juire tha thy would want their users to

F . L e &
] a A dl iy ' . .
be able to use at any place a f-‘--“'-'- tisone- ant criterion that they would require.

Then if both of the issue efforts can then be moved to

improve the q_e |

5.7 Study of @ Use _@/
5.7.1 Overview of Interview on End Users of Call Center Software

Th interview!eﬁmr call center softwatre end users were carried out. The end
users aﬁ

k¥ A s

the softw% houses and implementéheir own call center function with the software. The

TRIRNISI I IV a L,

speech technologies for their call center function.
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5.7.2 End User Companies Profile
From the end users interview, there were one public enterprise and four private

enterprises. Two of the private enterprises were large size private enterprise and two

were small size private enterprise. niesithat the sectors operate in are:

/

2. Large private telecommunication: u3|

1. Public telecommunica

3. Large private retai 1S '
4. Small privatedTsys ol bdsiness |+
5. Small privatedT sy: eS8

F ’ J cd .,l"‘

5.7.3 Awareness and Interes :
According igure 6 outdlﬂ e %\ \. viewed, four of the companies

have some knowledge about sSpeéch es, ~ 0 one have never heard about

..,e:. :

speech technologies.

B Unaware of

| -‘xsare of
188

AW T GFe Iy jmnp

q Figure 69 Awareness of End Users
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The companies were then asked about the interest of using speech technologies
for their call center function. For the company that never heard about speech

technologies, a brief explanation was given about the technologies, and they were

function (without considering th t adc th ‘ st place). According to Figure 72,

B No interest

W Interest

— i

Nointerest — o
E_,g £,

The compz .|es gav [ S /hy they [j"= to employ speech
I 4l

technologies with thelr CaII center functions as follows:

 AWEANEENY TS
QI INgaL

® (Can be used with some specific groups of users such as handicapped and old

people
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5.7.4 Willingness to Pay for Investment
The companies were asked if there are extra costs for speech technologies

added to the existing product / service will they be willing to pay for the extra costs, and

(approximately US$90- T s Kor earch Center, 2009) This number

includes the revenue from all tors of business:
‘ tsource call center

jtions and infrastructure of
function. m m

2. Call oenter g and software ser ice- Provide the solutions of call centers

AUt nEnThEIng

marketlng Outbound CaII centers with the telemarketlng funotlon

§ WAL ‘@f’d SRR B

qenter software business is carried out in order to anticipate the outlook of speech

)

technologies in the call center software business.
The approximation is carried out based on the information from NECTEC about

the existing call center software companies. It is possible that there might be few more
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companies that are not in the list, but this source of information is considered reliable to
some extent. From the information, there are approximately 28 existing call center

software companies in Thailand.

5.8.1 Procedures on the Approx

1. The revenue o chco i f Thailand’s Department of

w. ke "“i‘ii) ioh provides the financial

statement including the ! ' Ar ate ‘n‘ ‘?“q- “-. and loss statement. The
latest inforn \ “ = 2009. Therefore, this
pany is calculated by
S to the total business (for
example, only ‘ ' ) - P - call center business, while
another 60% ié i r 56 : .o Iy40% of the total revenue is
taken into accout). "a—' 3-C! IS also' an outsourcing provider, the
revenue.from o Sots > is taken’ or example, only 20% of the

- Vv |
51809
.‘-"' %o came from the

total raver

outsourcis ' 'o.l..u, revenue is taken into
account).

- S\

® Small (S Authorlze‘share capital ofd@ss than 3 million THB.(< 3 million

AR Mﬂim AR1INUIQY

® Medium (M) : Authorized share capital of between more than or equal to

3 million THB to less than or equal to 10 million THB (= 3 million THB to

<10 million THB)
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® |arge (L) : Authorized share capital of more than 10 million THB (>10

million THB)

6. The market wogit

+ (X, X N)

Where X..= Av : ‘\%“, ios
ledium Companies
e of Large Companies

of Small Companies
Medium Companies
ompanies

¥’

5.8.2 Conclusiomn the Market Worth of the Call Center Sﬁare Market
From the apm‘cmation, the market Wth of call center software business in

o B RB R TIBATGon

detailed mlculatlon is provided in Appendlx B. ThIS number suggests an mterestmg

W ﬂ{ﬁjﬂj}] WY TR
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5.9 Approximate Market Worth That NECTEC Could Potentially Gain (Call Center)

According to Opus Research, the global speech technology market worth had

reached US$ 1 billion in 2006. From that, the portion of the speech technology used in

call center business was approx 500 million. (Opus Research, cited in

Business 2.0 Magazine, 200 j‘~\\ \\ V/
According to Bu -rl:.__; sights, t rket worth for call center

technology was estimated fo be US$ b|l| Furness cited in Business

Insights) This makes spege 5 7 ness worth 13% out of the

S (Uss$ 4600 million .5 billion). This can be

summarized in thefollowing

total call center techno

mmm Sy menl mm:

year-on-year growth of the call center business in Thailand is approximately 18.4%.

(Frost & Sullivan cited in The Nation Newspaper, 2010) From this, it can be estimated
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that the market worth is 704 million THB for 2010, 834 million THB for 2011, and 987
million THB for 2012.
Assuming NECTEC will begin to seriously commercialize speech technology in

2011. Using to this percentage | 3 farecast the market worth for speech

in ear 2011. It could be forecasted

that the market worth of: : usiness in 2011 is about 108
——
he two technologies (TTS and ASR) are

S
ﬁ

Rtechnology each. Using

BOLEGCYHap ated by the experienced

NECTEC's resear narefof NEC \"'.

fa

technology is approximately 30%,

which is 16.2 millio | i ' SR’ nology is approximately
20%, which is 10.8 mi y He appro ma ib ar et worth that NECTEC

could potentially g 8. 1 is summarized in the

following figure:

» NECTEC 30% = 16.2 million THB

-
Al
B » NECTEC 20% = 10.8 million THB

v

Total Approximate Market Worth
for NECTEC =27 million THB

T

Tec

ha'%and’s T&ﬂall Center
8

SHESHEN I NYINT
QRIASAIANRANLIANY

However, if in the future NECTEC could improve the capabilities of the software

and increase marketing and technology transfer, more share could potentially be
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gained. The scenario of NECTEC gaining 50% share in both TTS and ASR technology in

year 2012 can be summarized as follows with the potential market worth of 64 million

THB.

NECTEC 50% = 32 million THB

B >

NECTEC 50% = 32 million THB

v

Total Approximate Market Worth
for NECTEC = 64 million THB

enter Market Worth (Another Scenario)

510 Sum of Market Opportunities for Speech ,-:':_v_,‘,:.” in Call Center
i - LY
Business " ' 5 ‘

Nowadayﬂelepho S ’ avily used @ommunication channel

due to the Convenfnoe and the reasonable cost. Speech technologies can be

“p‘“ﬁuﬂﬁmmmmm

0 Bypass the menu

AR-. ANASANNIANYNA Y

® Automate repetitive inquiries and transactions
® |ncrease efficiency and decrease operational costs

® (Optimize human resource and their talents
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The growth and the market worth of the call center business in Thailand attract
many new companies to enter the call center business. As the competition increases,

each business are trying to increase their competitive advantages by improving their

performance, increase value-a increase customer satisfactions, and
build innovative image.

The call center nted into three main service
sectors: outsourced call stem _and software service, and
telemarketing service. "@..._\ this study, the focus is
This studly foudted dn thr ypes S sall center software developer:

1. The first tyge issthal ‘e houses that only dévelop the applications /

50 provides outsourced call
anage the call center function

3. The last type is the e e.r"

of the end users
‘themselves that have enough IT

comp -g i ) c call center nd a Iso manage the call

center,_ : 7 \‘

|
However, we most abundant group of potential Cusﬂers for NECTEC is the

software houses th tgrﬁpemallzed in deveﬂdng call center solutions. This study will
mostly

b R R A
3 mmﬁ sl ngr

urrent applications.
A developer company may serve public or private sectors, or both. There were
more private end user companies comparing to the public end users. According to the

interview, most of the end users are large and medium size private companies. The end
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user industry verticals that are the top three sectors are: telecommunications, financial,
and the travel sector. According to the interview, all the developer companies

suggested that the speech application is suitable for call centers in all industries.

ent speech technologies are
the support to the traditiog RSy - er: I tasks can be taken over by speech
technology system and ce’ ‘:' eed of ht ‘for simple and repetitive
tasks. TTS system is sug € ‘ ; ement to the pre-recording voice
that can provide A e nformation. Some types

of information that

® Customer’s information’stich as custc ames, addresses, account balance

ASR system _is"suggested to be analternative to the traditional

touchtone Sys :"'{-’lmm--mmm-imm-nnﬁw-ﬁﬁﬁnd' , ¢ ntation the ChOiCeS

between inputtir gy é# one system) should be

given since AS stem has rarely been implemented i .IJ hailand. The plans to

implement ASR sys re to take input buou:e such as menu bypassing, voice

R HE RN~

Long list of menu
9 Wl a»m:zzuﬁmm NYNY
® Data that cannot be inputted by keypads (names, addresses)

® Data that requires a lot of input
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From the interview, the developer companies were asked about how they
preferred the form of licensing agreement between paying one-time upfront fee and the

revenue share. Most of the larger companies responded for the upfront since they do

ey are large enough in capital and
the investment. The smaller

t want to be fully exposed to

suggested that they eithe v \ ovide.sp! ec 0loc s an option or free of

cost. Most compap ech technol gies a: innovative value-added

speech technologies ifn h'"'} T oftware. For TTS, the interview
asked about three main oF6 Y eech guality, naturalness, and speech

intelligibility. For ASR, the inten

accuracy, required domalwwﬁéﬂlﬁ’ct.
NECTEC’s TTS ngaﬁeﬁNA\JA s the potential to be commercialized at present.

" three main aspects of capability:

King environment. From the interview,

The focus migh 'be g ‘ eoh intelligibility to

ultimately increathe custome
about the accuracy |ssue of NECTEC’s system (iISpeech). At present, NECTEC should

impro ﬂe ceurac }g rmmu ﬁ ﬁ isolated words.
Also, f u E]/en on w I it ECTEC should
improve rom office level to outdog* level. Then if Eh of the issues swgested are

PRI IR ARTINEYREY

ture

\s for ASR, r_ﬁt customers still doubt

The interview on the end users could potentially suggest that the end users have
interest on speech technologies. However, it is noted that the limitations on the number

of interviews can represent only a small part of the end users. Still, it could be
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suggested that there are rooms for speech technologies in the call center business to
grow. Most end users suggested that they are even willing to pay for extra costs if the

investment will gain more in terms of benefits.

ﬂumwﬂmwmm
QW?ﬁﬁﬂ‘imﬁJﬂﬁ’mﬂ’lﬁﬂ



Chapter VI
Market Study of Future Potential Market

the customer base o] * ffocus. In‘conclusion, sibility application has

very wide ranging solutions : e used i ﬁ“‘ ide variety of businesses, but the

H Call Ceﬂer

B Mobile Applications

f WD
) A TN 6 Y

4% 17%

Figure 74 Types of Application
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It can be seen that the interest in accessibility applications can be applied with

various types of business as suggested in the figure below.

Percentage 0 Interested Businesses

Mobile & pedia
Portable g
Devices

B Telecommunications (*Call
Center)

H Office & Admin Software

1 Account Software

Manufacturing Software

¥ Retailing Software

Software
0%

. m Information Management

System

= Mobile & Portable Devices

core function anﬂ ASE J e ‘om@suggested accessibility
applications are a 'oIIOWS'

ounceme TIS, synthesis, voice — ‘e announcement in organizations
ﬁ'%jd ] n fus g&l—ﬁfdjd ce. Itis suitable

dynamlc information Eaat changes frequently for example machine

9 W’j BN IO TR

® Create interaction channel with computer system by voice (TTS and ASR) — TTS
and ASR system can be used to create interaction channel with systems such as

administration and information system. Users can access to data more easily by
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voice interface without the need of using keyboards. This can benefits mass
users, which a lot of them do not know how to use computers or they are

handicapped. Some examples of the plans are the administrative system for

). Another example is the

(ASR) and respond bac jith s is TTS

library searching stem for ir - they can get access to the

® Enable commuaication ! i¢ ith.\ ebp age (TTS and ASR) - Voice can be
used as an intefaction imec vi -._o\...- an create an innovative
gimmick onal webpage. Users can command

webpage by gl | tefe : -'~~ -u._ g keyboards, and the

Sy -\ voice.

For accessibility appl‘ speect ibiIity is the most important aspect
to improve since the inf 0 . applications is mostly specific
information such.as ' ‘ | v'-". abbreviations, etc.

NECTEC must "hﬁ, e specific names and the

abbreviations that

Emetl
However, the naturalness of the TTS system matters less than with the call center

applica ofutl : rt and concise.
NECTE u@r\ is Eﬁym w or/n]v Ci at the present

with somﬂmprovements on the spe?ﬂo names.

AALANT TN URIINYIA

For accessibility applications, the accuracy and the working environment are the
most important concerns. The accuracy of NECTEC’s ASR system must be improved
since most of the input data is mostly specific information such as student’s name,

machine’s series, book names, abbreviations, etc. For these specific names, the error
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rate tends to be higher than general words. Therefore, in order to meet the required level
of accuracy, the specific sets of words for different industries have to be created in the

database. This might requires more effort from NECTEC in order to target the

accessibility applications since it is a wide ranging industries.
As for the working env rc | /t ole  working  environment  for
accessibility applications i ; because some applications

might need to be at outdoor.envirer 1S SC or. Iniversity.

The current dom aif o isblater S is sufficient for the accessibility application

Therefore, the customers are 110! ik knowledge in this field since their

~- F‘r = -

2

core competencies are not" order to commercialize speech

technologies with _‘“ ing and knowledge

transfer are reg : I the lapplications for the

customers since st custo dle 1o seﬂwe potential of speech

technologies with thelr core business.

o ﬂummmw bl 3

6.2.1 |Is for Mobile Applications & E-book Reader

LA TSIl TIVRLTR

usmg speech technologies since it is related to speech. As for e-book reader, speech
can be an interesting value-added function for the device. However, for both of the

applications, due to the technological readiness of the speech technologies of NECTEC
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that are not suitable with mobile platform at the present, the mobile applications and e-

book reader can be an interesting future market.

Other - ion
E-booRy}% \\ ‘ //

Reader
13%_ Center

A

pplications

f *‘p'wrl - ;
e

r'J'

Speech technologies ¢ Juo s;e'. ore function of mobile device and e-

book reader to create gimﬂWg@ " The details of the some suggested
. e -
mobile applications & oW

=7
® \/oice oﬁhﬁ,ﬁ" d on Mol h»ﬂ ns in mobile phones
can be controlled b ypa uch as voice dialing.

® F[-book reader by voice (TTS) — As a value-added function to the traditional e-

AL ANy

6.1.2 gestlons for Future Capa ilities to Improve

0 W’mm\ﬂ foed EU UKAINHIRY.

ady to be used in the mobile platform yet due to the required memory size. NECTEC’s
TTS technology will be able to support the mobile platform by approximately next year,

which will be able to implement with mobile applications and e-book readers.
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TTS Capabilities

Similarly to the call center applications, speech quality, naturalness, and speech

intelligibility are all important aspects for mobile applications since the users will expect

pre-recorded voice.

ASR Capabilities

racy and the working

Similarly to the ~appl : \ \ \
environment are . | : : -1"-‘ ' I‘ \ of NECTEC’s ASR system

working environment, | Q“‘ used at any environment; therefore, the

v il

23 \
capability level should b M m office environment to outdoor environment.

should be increase ustomers. As well as the

LT - . .
However, for the current n‘f{"u- 'of— ords is sufficient for the mobile

applications because mostly the voice com L_ 2 jsolated words.

et

Business Asp ?y: | ” : _

The mobi' pplic ation r speech technologies
since the nature of the device is related to voice. Speech technologies for mobile
device Il doe i futu an interesting
market@ uﬂm VLEIVI jﬂﬂ:]emnﬁiss conference,
the mobile market worth in 2010 is C‘ 000 million THBHapproximately US$ 4,450 million)

%W}@ﬁﬂ B b el it e

wvv pctodaythailand.com) Therefore, NECTEC should have the software for mobile

platform ready in the near future.
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For e-book reader device, speech technologies will be one value-added function
that customers can look for. In the near future, the e-book reader will be increasing in

numbers due to the lower price of the e-book reader. Therefore, speech technologies

6.2 Future Approxim e ket W : ' ( Could Potentially Gain (Mobile

In the future, NECILE ; Passibi 3 ' m accessibility application
and mobile appl t However, since accessit plication can be used in very
wide-ranging busig ' it isfng o¢ > : ~ t worth at the present.

However, the mobill zlole ket W ot 1k'e ated as follows. Mobile

application is ano NECTEC should target in
the future when the \
According to Op ' ‘ = ‘ of global speech technology in

mobile business was approximatel $-108 i0 ‘L s Research, cited in Business

-
2.0 Magazine, 2007)

Accordlng to IDC -é‘fﬁ .tHe"
2005 was estin _,. 7 eSS \ ire, 2006) According

<et worth for mobile application in

to Compass | @ ‘application in 2007 was
estimated to be 9$ 3.8°b e, cited in TMCnet's article by
Prabhala Ranga Sai, 2007) From the two year data, it can be estimated that the global
market lication, i tel 2.5 billion. This
makes ﬁeﬂ % %ﬁ ﬁ wﬁﬁn of-the total mobile

appllcatlm market worth (US$ 125 r?lllon to US$ 2.5 b|II|on This can be summarlzed in

qmmnmwnwmaﬂ
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Global Speech Technology
in Mobile Application Market
Worth = US$ 0.125 billion
(5%)

! al Tol *' obile
-;; catlon w .-«-‘ North

Figure 7746 7 hee Tech -‘-A tin Market Worth

According to | 9 and Outlook 2010” report,

the mobile applicatic ‘ ke orgf%i. )0 Pe 3.069 billion THB. And
with the estimation of fthe ovﬁﬂ@é 1 TEC forecasted that the mobile
SN

01@-+ 0B

application market wdﬁh i ! ) TEC, 2010) Using the growth
rate of 21.2%, the mobile app ..;_,..'...... ark ‘ ‘ esfimated to be 4.51 billion THB in
2011 and 5.46 billion THB if-2 i .r =

Assumin ,;,;_._...-_.._.-.._.....-..-_‘_:--..----...-.-__.-.--.---_.--.._A.A- technology in
2011. Using 3’1‘,, ‘ i 'ﬂ speech technology

proportion in moE busine orecast the,market worth of speech

technology in moblle usmess in Thailand in the year 2011, it could be forecasted that

T:Bmaﬁ”ﬂﬂf PN I13N [ 1030

equally, 1 .5 million THB are oont@)uted to TTS anﬂSR technology ea@,Usmg the

ﬂﬁ (él) glg aﬁqdﬁg hﬁi rienced
s researchers), share TEC'’s TTS technology is approxima ey 30%,

which is 33.75 million THB. And the share of NECTEC's ASR technology is

approximately 20%, which is 22.5 million THB. The approximated possible market worth
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that NECTEC could potentially gain in 2011 is about 56.25 million THB. This is

summarized in the following figure:

NECTEC 30% = 33.75 million THB

NECTEC 20% = 22.5 million THB

v

| Total Approximate Market Worth
| for NECTEC = 56.25 miillion THB

Market Worth

However, if in the futufe —iness drove the capabilities of the software

and increase marketing and. i€ nore share could potentially be

f NECTEC gaining 50% share in both T1S and ASR technology in

gained. The scenari

_ ‘.‘-\ orth of 136.5 million
/s

.y 1 a S
% : B Ts 0% = 68.25 million THB

THB.

e

wThailand’s Sp:
. Technology in Mobil
tion Market Worth
)

273 million THB (5%

ASR 50% = 136.5 million THB NECTEC 50% = 68.25 million THB

= )

WARSDLIN UV o=

Application Market Worth (2012)
= 5.46 billion THB (100%)

Figure 79 Thailand Speech Technology in Mobile Application Market Worth (Another Scenario)



Chapter VII

Conclusion and Suggestions

Recognition (ASR), have b | , \ elope by | ; r a long time and will be ready
to be commercialized | snear fu F | ] e speech technologies have

that it is ready to & ‘ ; ogy software, iSpeech, its

. . ¥ 1
readiness for comme / ‘ T ext year or two. For ASR

limit domain, which can input only-isolated wor

w J‘".J'l
The objective ofthé-thesis .is u,v UQgC 1e.applications of Thai speech

techno|og|es (TT S and ASR) that are viable in-market-aspect {0 be com mercialized in

)

Thailand’s business e . the-potential market of the

applications of eng speech te olog ailand, an udy the future potential

market for further teonnology development.

AN TN T

customers of NECTEC. The potent‘l customers of E)TEC are the soft@p houses,

Y ARG H A2 N AR

qachnologies with their software. The first interview was conducted with the software

houses in various industries to identify the most probable group of customer. This
interview suggested that the most prospective group of software is the call center

software due high interest rate, the suitable nature of the call center with speech
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technologies, the attractive growth rate of call center business in Thailand, the
successful examples of international call center applications, the calls for value-added

function for call centers, and the S|m||ar nature among the call center software

developers which makes the targeting e e second interview was an in-depth

interview conducted with G nte varedde elopers to identify the plan of
applications for speec A : &rmore, the interview with the
customers’ of the software hou i he end Iser of the call center solution,
was conducted to o , ‘ f:ri* ch technologies for call center
applications.

It can b \ group of customer to
The services that these

developers plan to im : '7 ‘ support to the traditional

ology system to reduce

ey

the need of human op | > and ,.o |ve asks. TTS system is suggested to

be used as a replace { g o‘c > that can provide repetitive,

dynamic, and frequently charni ...:.-m. mation : systém is suggested to be used as

. -‘“I!r ‘n‘.
ASR system are-ic / voice such as menu bypassing, voice search, call

Ry |

plem ntation, the choices

eypads (touﬂone system) should be

an alternative to the tradition gﬁﬁt e system. (keypads). The plans to implement

routing, and input k

between inputtingﬁ/ voice (A

given.

F"T i VU SWETS
focus are bility applic i ma ons & e-book readers.

AcoeSS|b| ity application has very \‘I'de ranglng Soll,H]S and can be us&’m a wide

'1; Iaﬁ q a fi ﬁfta lﬂ !} @ ﬂlloular
qroup of customer. In the future with more echnology and knowledge transfer, the

interest rate could be increased by giving the potential customers more information. For

mobile applications, the nature of the device is suitable for using speech technologies



168

since it is related to speech. As for e-book reader, speech can be an interesting value-

added function for the device.

computer performance and

ications are replacing the old

is able to understand
rom them. As for TTS
» | ade the naturalness of
te e difference between the
fh techniques of speech
‘ } peech applications are

1 applications, and also other areas
as well. The users accepted spe ies as an eooepted standard. Some
successful applications of Nuance ‘Comm ons have been elaborated in the
previous section including: .. |

® Accessibi

® Automation't A

ﬁuuaﬂﬂwswawni

Employee Productivity

9 RN IUNAINYINY

All suggested areas are possible for Thailand except the transcription area,

which the capability level of ASR cannot support the application yet.



169

7.2 Market Study of Current Potential Market

7.2.1 Business Environment of Thailand

The speech technologies are considered new technology for Thailand, and high

. In Thailand, only several sectors are

nguage speech technologies in
nalysis, the basic speech

"s that want to enter this

| investment to initiate

O

F o

developed by NECTEC.
-J nthetic speech that people

marized as follows:

Speech Quality

Naturalness

Speech Intelligibilit [
2~ /o SLRTEYE 4

—_—
Domain vf d # words that are not

e

Other Capabilitieéu Input specific words such as name to authorize the

|S$aeech software is speec? recognition system that can reoognlze the Thai

TRTE I T e

recognize. There are three main types of iSpeech:

® Speech- W: Isolated word recognition (IWR)

® {Speech- R: Continuous speech recognition (CSR) with limited grammar
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® Speech- N: Continuous speech recognition (CSR) with unlimited grammar

Currently, only iSpeech- W is ready in terms of technical capabilities to be

commercialized. iSpeech- W is the A 1 1 g hat can recognize isolated words. The

capabilities of iSpeech- W ca m )€ % "ﬂ I‘hf

Accuracy == "‘m,; than 90%& y when used to recognize 100

"Words inan office'e

Domain

Working Enviror

Number of WordsiAble ber of words, but the

be Recognized

\ ortionaIIy.

7.2.3 Market Seg te

From the market ‘ Ne most prospective market

segment for speech techn gie nd at | \tis the call center solution. It can

be seen that the interview s ﬂ{;e "th‘EJ i erest rate. Other than the demand

from the call center busine ;:'r,‘i" ;@_aﬁ pport the targeting of call center

=

business in the first s

® The nailfe

‘ra suitable for speech

teohnologE. @

® The attractlve.growth rate of call oenteUJsmess in Thailand.

) ELLKAAELE

Calls for the value- added functions for CaII centers.

9 W] AT TING T
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7.3 Targeting the Call Center Business
7.3.1  Overview of Call Center Business in Thailand

Nowadays, telephone is still the most heavily used communication channel due

to the convenience and the reas call center business in Thailand can

be segmented into three ourced call center service, call

center system and soft ice. In this study, the focus is

mainly on the call ce and the growth of the call
center business in- for speeoh technologies to be
implemented in The | dyv Ao & p .- uggested that the market
worth of the call Cg ‘ ' ‘ \ nillion THB (2009). From
the approximation, ig 1 - JTECe : Wt ‘ 7 million THB from this
rafeiii (i - ends to increase in the

upcoming years, whic .68 are developers to increase their

J‘! VJ v

7.32 Market Study of Call G enter -.,.-L., :

From the interview, aln software developers have interest

in speech technolog : ech technologies with their

. ! - - . .
current applications.” The services S _"Kﬁ" implement speech
technologies areﬂ sUpp m. Gﬁral tasks can be taken
over by speech technology system and reduce the need of hdfman operators for simple

and rep éﬁTve tasks. IfTQ,/stem is suggested't6 be used as aﬁlaoement to the pre-

R IR TR
ammmm I

etween inputting by voice (ASR system) or by keypads (touchtone system) should be

recordi

given since ASR system has rarely been implemented in Thailand. The plans to
implement ASR system are to take input by voice such as menu bypassing, voice

search, call routing, and input by voice.
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The interview asked about the capabilities of TTS and ASR software for overall
speech technologies in Thailand and for NECTEC’s software. From the interview,

NECTEC'’s TTS software (VAJA 6.0) has the potential to be commercialized at present.

provi U uralness and speech intelligibility to

ultimately increase the cus mer satisfacti SR, most customers still doubt
isst med! At present, NECTEC should

improve the accuracy for_the« ! : om in level of isolated words.

Also, for the working ' vifony: shivtha S Nex: .used with, NECTEC should

improved, effort

in the future.

7.4 Market Study of Fu

The i ' ' ‘ -".* in Thailand are the

ers.

AcceSS|b|I|ty Applications

mjf LAk IETN I/ R ko Vol A

and canu used in a wide varletyef businesses, but the drawback is that it would be

LR IANTT LA A

customers more information. NECTEC could potentially suggest the applications for the

accessibility app f,a

customers since most customers might not be able to see the potential of speech
technologies with their core business. Most accessibility applications are embedded

applications that help support the core function and increase value by increasing
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accessibility of information among people. Some suggested accessibility applications
are as announcement by TTS synthesis voice, create interaction channel with computer

system by voice, and enable Communloatlon by voice with webpage.

for the workin [ ‘ A suitable ‘wor _envin iment for accessibility

applications is office ironment because seme applications might need to

For mobile appli >' “nature c ice is suitable for using speech

i L l.pltil IJJ o
technologies since it is related to-speech. A

interesting value-added fumf‘lgiﬁ:d

due to the technalo _'

e-book reader, speech can be an

ever, for both of the applications,

\NECTEC that are not

suitable with al g and e-book reader
can be an interesting ft re d mobil pplications and e-book

reader applications are voice command on moblle and e-book reader by voice.

BN 4T ko141 b 1130 12 il

accuracy”hould be increased sm? the users will Eect high level of wny that is

WIRNT AV ) I NETRE.

should be increased in order to match with the demand of the customers. As well as the

working environment, the capability level should be increased from office environment to
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outdoor environment. However, for the current domain of isolated words is sufficient for
the mobile applications because mostly the voice commands are isolated words.

According to NECTEC, the mrket worth of the mobile application business is

approximately 3.069 billion THB: ) he approxmatlon in 2011, NECTEC
could potentially gain 56.‘25_7 J 7

" 7‘—

At present, sShe ‘» M lc ing the call center software

adjusted according to t e n -' h 5. Also, clear understanding on the

expectations of the teohndg}@ﬁ’

ed between NECTEC and the

customers.
Along 'EC./should increase the
market awareness in speec in T%nd in order to increase

the interest rate. More marketlng effort and teohnology transfer can increase the

W0 Tk (118 11T o

prowdlngq'Lupport to the mdustry‘(one objective of NECTEC to help &j)port and

RN ATV

decisions. For the future, the possible future market can be targeted at the accessibility
applications and the mobile applications & e-book readers. NECTEC could potentially fix

the current technical limitations suggested above in order to target those groups.
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In summary, this study provides a guideline for NECTEC and other interesting
parties for the potential business opportunities of speech technologies (TTS and ASR) in

Thailand’s business environment. For the actual implementation, further in-depth

business feasibility study can be er to support the implementations.

¥

-
L]
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Questionnaire on “"Market Study of Thai Speech Technologies in

technology.

PART A: Basic!

A1l: Name /

Please provide the followin

Company’s Name
(Thai)
Company’s Name
(English)

Contact Person  Name

Position :

Name of Managing Dire

Headquarter Address

Telephone No. :

E — mail :

Year of establishme

G FRTTTNgINg

type of software business are you operating in? (More than 1 answer is applicable)

Q. DeveIoper ] Q 2. Importér/Sale Representative .

RT3 U ARl AL EL

1.2 Which type of software do you develop or provide services in?

Q 1. Enterprise Software
EI 1.1 Package Software O 1.2 Outsource Software Development 0 1.3 Other (Please




Q 2. Mobile Applications

Q 2.1 Business O 2.1.1 Package O 2.1.2 Outsource Software
Application Software Development
Q 2.2 Entertainment Application O 2.2.1 Package O 2.2.2 Outsource Software

Development

Q 3. Embedded Software
Q 3.1 Package
Software

A 4. Other (Please spe

2. Which sectors are
applicable

1. Public Enterprise
2. Private Enterprise
3. Consumer & S ; .
Total =4 .

Mo ‘ LY
& i‘- - \ 1
. 4 *'tgﬁ-f?h N .
2.1 What are the sizes of the private ent éeif cify € proportion.

Ly ) ‘
Only for Privat temﬁ" r2 %)

Medium Size Privat

Total

A TR
enterprise has 20-100 computers.

NOTE: *Medium si
**Large si

3. Which industries are '/our custo

answer is applicable

cify the pﬂortion. (More than 1

Year 2010 (%)
f“l ..... .
il
./

o Rt VTV e

q 9. Telecommunications

10. Retailing

11. Other

Total 100

4. Which platform does your company have competencies in? (More than 1 answer is applicable)

a 1. Unix Qa 2. Mobile Qa 3. Open source
Q 4. RFID, Embedded Software Q 5. Windows Q 6. Other (Please

181
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5. Please specify the number of employees in your company.

Embl F 4 Year 2010
mploy ‘ 'y _ Number

1. Technical Employees . y
2. Management and Non-technical Employees
Total

6. Do you havi our current business?
] Never heard a 1 teg i * expla \\.. nologies + Skip to
J W N\ PART E
Q Aware of speec N e, T Y ' Skip to PART D
not have interest {0 i .
O Aware of speech technologi e - ~_ Continue with PART C

moderately interes

U Aware of speech technologie Continue with PART C

very mterested (Have a plan-tai QTpien
speech techr gl -

7. What do youm\k is
) Decreasing

U Constant

ai:zﬁ:g TS
MR s b IR

7. Which type of application(s) do you plan to use speech technologies with?
(More than 1 answer is applicable)

U Application on PC
] Mobile Application
U Solution
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L Embedded Application

Please briefly explain about the application.

O Text-to-Speech (TTS)
] Automatic Speech Recc
L Automatic Speaker Verif

10. The customers of: pli “ a f ] Né nart 0 S ing market?
U New Market . ‘ tod2. o "

U Yes, please specify
U No

10.2 For the existing market ke strategy?

U Yes, please specify
O No

11. What are w- ctives of implerr i ‘ ur business?

O Add value to the-existine g N
Q Increase efﬁcie_ f processes .
U Increase customer satisfaction

U Create innovation .[' F-. - o/

O use e applicati
SR

12. What amthe benefits from this applica}'on?
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PART D : Problem in Implementing Speech Technologies

13. Do you have any experience on implementing speech technologies?

O Yes Go to 15.1
U No Go to 15.2

13.1 What are some problem

Technological Aspect

Pl | AN
" /RN
A SN NENST

7% PINNS

rF F Ry ==
"'E
A § WGT f'\l\\\

"m 'a..l\l\\\

Business Aspect

13.2 What are some problems yo

Technological Aspect

Business Aspect. «

- YHInaniNeng. .

*On/y for the ones who never heard of sp@ch technologies WI/& briefly explained abo:ﬁye speech
ontii
;l Wr yoi jlel/ ﬁl gﬂ"u Mlech]o 15 |0 Ioz tJn:]M.a E Jest in
qnplementlng speech technologies with your business?

U No interest
U Interested and need further information to make further decisions



185

15. What is your expectation of speech technologies? (More than 1 answer is applicable)

L Speech technologies will be widely used in Thailand

(L More clarity on how speech technologies can be applied to business
U Increase in the technologies’ efficiency and effectiveness

O Other

PART F: Explanations

Speech Technologi

Text-to-Speech (TTS)* h Oy separating, compiling,
to the pre-recording
at changes frequently can be

u ing this technology are

Automatic Speech \i ext by receiving voice input

Recognition (ASR) 4 ¢ ’ g by b|||ty \ de ome examples are the
eti _ input such as credit number. The

Of-uSif ‘technology are convenient, eyes-free,

boards or keypads.

i
i 1

-
N

uJ

ﬂUEI’JVIEWl?WEﬂﬂ‘i
QW]MﬂiﬂJMWl’mmﬂU
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Questionnaire on "Market Study of Thai Speech Technologies in
Thailand”

The objective of this questionnaire is to study the business opportunities of implementing
speech technologies with businesses in Thailand. This questionnaire aims to interview the software
developers that have potential to license speech technologies and develop into applications. This
questionnaire focuses on the Text-to-Speech (TTS) and Automatic Speech Recognition (ASR)
technology.

Company’s Name
(Thai)

Company’s Name <
(English)

PART A : Applications of Speech Technologies

1. Which greup of gustomer do you think will be suitable to implement speech
technologies’ applications with?(More than 1 answer is applicable)

& 4 Customer Industries Tick if Suitable
1. Financial & Banking (Banks, Insurance, Financial Institutes)
2. Travel &Leisure (Hotels, Restaurants, Tour Agencies)
3. Logistics {
4, Medical & Health Care + i B
5. Educations (Schools, Universities) =+ .
6. Agricultural o
7. Automotive Manufacturing T
8. Manufacturing (Other) - Ay
9. Telecommunications —
10. Retailing o i Ay
11. Other Y i
12. Anyigroup F

2. Why do you think those groups of customer are suitable with speech technologies?

3. Please explain briefly.about your planof speech technologies’ application.

PART B : Revenue / Licensing / Marketing Strategy
4. Revenue & Market Share

4.1 Company’s Revenue Per Year =

4.2 Company’s Market Share =
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5. Which type of licensing agreement with NECTEC do you think is the most
appropriate?
(For example pay one large upfront fee or pay smaller revenue shares)

6. What marketing strategy do you plan to use with your customers?
Q Bundle with existing packages and increase the selling price
Q Provide as an option to the existing packages and the customers pay for the extra
fees
Q Provide as a value=added function with no extra changes in order to increase
customer satisfaction

Q Other, please specify 1

.
¥

=

PART C: TechnicalCapabilities of gpqgch Technologies

/
7. Do you think.the current level of speech technologies is sufficient?

Text-to-Speech 00 ‘Have experience with NECTEC's VAJA 6.0
(VAJA 6.0) : O Never have experience with NECTEC's VAJA 6.0
Capabilities e\l,el;?ffTCapabili'!:%;gf not sufficient, which aspect
I )k | can be improved?
Speech Quality O Sufficient———4"
_El.Insufficient/ platisiis.
Naturalness O Sufficient »

' O Insufficient
Speech Intelligibility O Sufficent———
- O Insufficient

Automatic Speech U Have experience with NECT EC’sﬂ'_Speech
Recognition O Never have experience with NECTEC's iSpeech
(iSpeech)

Capabilities Level of Capability If not:sufficient, which
aspect can be
improved?

Accuracy QO Sufficient

O Insufficient
Domain Leval Expected domain level

L] Isolated-words
U Phrases/Sentences
1 Continuous Conversation
Robustness Expected level of environment
to be used with

U Quiet Room

U Office

U Outdoor
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PART D : Explanations

Speech Technologies Explanations

Text-to-Speech (TTS) The conversion of text into voice speech by separating, compiling,

C J' . This is different to the pre-recording
e dynami€ infermation that changes frequently can be
___| read such as;names. of using this technology are

.n""":;"_ ta eye‘

[—
L

Automatic Speech y receiving voice input

Recognition (ASR) Some examples are the

e input such as credit number. The
N

onvenient, eyes-free,

Istfree swhichr 0 \'»-,N: keypads.

AULININTNEINS
ARIAN TN INYAE
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Questionnaire on “"Market Study of Thai Speech Technologies in
Thailand”

The objective of this questionnaire is to study the business opportunities of implementing
speech technologies with businesses in Thailand. This questionnaire aims to interview the end users of
applications that have the potential to implement speech technologies. This questionnaire focuses on
the Text-to-Speech (TTS) and Automatic ognition (ASR) technology.

PART A: Basicln

A1l: Name / Add

Please provide the following infe

Company’s Name
(Thai)

Company’s Name
(English)

Contact Person

Position :

Name of Managing Directg

Headquarter Address

o ' o
Natuasdrinaulng

Sub-Distrh — -3 ' District :

Provingeri 4 8% ) 4 </ 48 ostal code :
' L s | =

ﬂﬂ.ﬁ’ﬂﬂﬂ’?‘fﬁﬂﬂ’]ﬂ‘ﬁ

EI Pr| e Enterprise Slze U Small U Medium (|
Large

FAARAE mmm 2L

Medium size enterprise has 50-199 employees.
Large size enterprise has 200 or more employees.
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2. Which industries do you operating in? Please specify the proportion. (More than 1 answer is
applicable)

Customer Industries Year 2010 (%)
1. Financial & Banking (Banks, Insurance, Financial Institutes)
2. Travel & Leisure (Hotels, Restaurants, Tour Agencies)
3. Logistics ‘
4, Medical & Health Care
5. Educations (Schools
¢ '
7
8

. Agricultural
. Automotive Man
Manufacturi

3.

W\
NS N
AW

W W

PART B : Impleme | gies with Call Center

Function

4. Have you ever heard

D Neve A_“'.-ﬂ;E-ﬂ'L-L-k!ll\-\!llll'“'k'.ll-;ﬁ!ﬂu ..._..:LJ!' teChnOlOgiES)

U Aware ﬁ-"' » E

lanatio|

u 1
* | |

conver of textinto voiee speech by

separatin%)mpiling, and genera&gthe

ARIAN TN URIINLUES

changes frequently can be read such as
names. The advantages of using this

technology are convenient and eyes-free.
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Automatic Speech Recognition (ASR) The conversion of voice speech into text by
receiving voice input and compiling by

probability models. Some examples are the

: “ ications that require repetitive input such
mber. The advantages of using this
e convenient, eyes-free, hands-

e no keyboards or keypads.

5. Do you have in r call center function

(Assuming no extra ¢

O wgitc F S0 2 A0\ Goto 5.1
U Interesteg A ¥ B A - Go to 5.2 and 5.3

5.1 What are the rea s not wa ,' ¢ eechtechnologleSW|th your
call center? er s applicable \

O customers may not be [ turl way

L Do not have enough gonfidence in the'ts chnica ljability of speech technologies
U Concern that there might be extrasir ,V \ '

U Other, please specify :

5.2 What do you thi m,- ,+ nting speech technologies with your call

center?

W o
a I" o

Q) Increase custe

a Create innovative image
U Use as a core application

U other, p ﬁeafy

A i TE-{TTTaF 2T
I ST

~ nqh‘ll-j“lri_l,‘la! 94




AULININTNEINS
AR TUNN NN Y
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Company Name

Call Center
Businessto
Authorized Share Capita|  Total Revenug (2009] {Tota! Business ')

Business
Size

Total Revenue for
Call Center (2009)

Outsourced?

Qutsource
toTotd
Business (%)

100

Yes

Yes

0

)

b ol = o en — e e en — e en — = = ern — e = —

Yes
Yes

Yes
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$:<3M
M:>=3Mto<=10M
L:>10M
| IF
Average Revenue (9) S ' 3853, / Market Value = 595,854,766
Average Revenue (M) ' "
Average Revenue (L) Jﬂ_ ,E é
. |
Frequeny (5 = _...r’://fll l?‘i\ \x‘““a
Frequency (V) | /TR Y \\
Frequency (L) l 'FT/TEE\
Total Frequency ‘rl J % 2 \ \‘ \" '

ﬂ‘UEJ’JVIWITWEﬂﬂ‘S
ammmmumawmaﬂ
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