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Voice Command Web Browser Using Variable Vocabulary Word Recognizer
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ABSTRACT

In this paper, we describe a Voice Command Web Browser using a variable vocabulary word recognizer that can do In-
ternet surfing with Korean speech recognition on the Web. The feature of this browser is that it can handle the links and
me:nusof:.hewcbbmwserbyspeech.Mm,wmusespmhkﬂafmmgah&wid:mwseforwebbmwsing.To
recognize the recognition candidates dynmamically changing according to Web pages, we use the variable vocabulary word
recognizer. The recognizer was trained using POW (Phonetically Optimized Words) 3,848 words. So that it can recognize
new words which did not exist in training data. The preliminary test results showed that the performance of speaker-inde-
pendent and vocabulary-independent recognition is 93.8% for 32 Korean words. The Voice Command Web Browser was
developed on windows 95/NT using Netscape Navigator and reflected usability test results in order to offer easy interface
to users unfamiliar with speech interface. In on-line experiment of speaker-independent and environment-independent situation,
Voice Command Web Browser showed recognition accuracy of 90%.
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Table 1. Web Browser window control commands.

Browser Window Control Command
Normalize Scroll up

Maximize Scroll down
Minimize Scroll right
Page up Scroll left
Page down

48nae § HalgAst A3ske wolas e
71%5% AFshe Ao ARt olel 29 sied] 2

SRR N BB B2K(1999)

dez H&5Y £ A AFE =g, Adale ARE &
Aeoiag “SojzdAy olegle S49F3E AE F
71 & gle, dAE kel S48 H(YE EHx
2 gsoz 45ckae] Y§E ext HY|E AR
o] 4A £3 8 £ Aok AFAE “Hojadyt 4%
2 gy Alade A & sied FH30) ¢
28 AFEct 7)o AHEAE @AY sie®E Qo2
BEH7] P ext o] FL Hoj3d drh

HTML paser2%6 <oA= hypertext word 25-Ef
2494 ¥8F st AP g3 o A, O
2 hypertext word7} 3 ©o] o|o g ojfojx e 3
cho|Zpx| 2t 280, &E dolE HME hie] o
2 3{FE 9tk oA e olf~ hypentext wordEol
cjtdt Zolg /AR e, oY e el =
¥ =Y A4 e HIH A FTL QY @9
& 7HEe link(URL)Eo] ZAI8A €dd. ol el
Ae @4 949 doirl ojmet link& 7ei7ler] ¢
+ gA €k 4§ o, “FU, 3 A", “3A F
B #4879 Zhe hypertext wordEo] 2 Y mo|He]
EAPY, “FAolge dol& d4PEE of o]
9] 3782 link%3 <dl@ 7HFeA € 4 A "€k 2
#BA, olEE 34", “FHAA, “FR-FAR-Lus} P2
o] ghtel wolXY 3 F] A2E TFRIIGHOY, =¥
71 weld WwAshe BHEE flok7l A dolg Be]
£ 3 dolz Mg 84, A Zol iz ofv
F2e ojEe] AFrsl A fE o)&F “SY, “E7,
A e AEHY x2 AYe2 v} & £
ol gt A} QY AL hyperlinkE A Fete o] o
old 2P0y £ B o] §F I E ALY e
doje] Beof disME H4ack o] AL AH A4
H 94 FRES 2 A2 £EE0] 7tE7Ae link(URL)
o @ AAER ZAE J15Qch JhE0Id] ©ol Q

EVANS
HTML
—P HTML Parser
DDE Hypertext
Words
Recognition Result Link/URL Voice
Analyzer ‘—‘ Bookmark
Voice
. Command
Recognized .
Variable Resul v
Speech e :
— Vocabutary Recognition Candidate
Recognizer Recognition Extraction Module
Candidae List

a8 2. EVANS 74

Fig. 2. Configuration of EVANS.




Fhdoia) Bol A4S ST 84 B o 2oen

A7l Aol § #olMo)M &€ AAFH YAES
ARgE] 4L Fesiy QA Ane Ay B4
7212 Agdc Adda E4718 A4rie) A" ald]
she AP BHL ¥ HagAq vk § e}
42 2% Netscape Navigatord AFE-31%ch Netscape Na-
vigator2} $4-& $18)M= Dynamic Data Exchange (DDE)
method [S)& Alg-3ldc).

4.2 MAH FH

EVANSY Windows 95/NT $7¢)|A] Pentium pro 200
MHz CPU, 9ul#Ql AL Z 1=, Netscape Navigator@
e PCoAlA FHEEUCE EVANSE ARSI &16] 7
TE 7R Ul &4 9¥9 AT BFE Nadd ¢
2171 91§ keyboardtt mouse UY& VL2 A ol
o] 71%e AHgAiA WeldE ATde U, 8 &
0l UR 224 938 e FPINE Alade] 3
ol Y 988 V1= @k EVANSE E¢ 48
EHol22 M3l 91§ 93] A LT ABNT B 2
FX Stk EVANSelA ALEE A4 ETRIGA g
@ SIASY, o1NSY SCHMM-bases] 7P0l§] o] ¢
A7lojck o] Arie B Qo) AP BAE A4 F
siev, of Al=gloiME @oidly 21 WE AMSSisich

V. AFS Eeld @)

EVANSo} digt AM g Held Brike AHEAle] RS
Has s YA e £ Ren 494 7% AsE
I g ¢ ASE SAY T Hedsn ol wYse
W SAE Sk ®Wrks AE7 26 G YL, Ben-
chmark Test, Hands-on Experiment § 37} $#3| 7l
483 ol AARE AARoln FPA22 =2
o8] &€ 2 Hrlel g W} W EE Jlgdct
e B ARel ¢ Hob: F4ANA29e 4 B}

o4} Eo| Usability Principleoiy} Guidelineo] whe} 4

ASREA ARxg A Ul Agrle] gdee 9

7tetet.
® Benchmark Test: Al2xfiof A AREAR7L 4838t € ol

EHY Y& Benchmark TaskZ @] ARg-ale]

A Fs Bud gozn Aoy AteYde 243UE

spetgict.
® Hand-on Expetiment : AR }ollAl Al A%E -8 A

B34 g2 AHS Pt FAYE Febud.
ole{gh AHE Mol ot A visual feedback®} Q149
#} M3 2D, QAFR AA 9ol A AL
o o] & Aol U L A4 e dis =2€ 9
g H 29 e whgog dieisych

VI. EVANS & d8

EVANS Q124] A% eHlAER ondine 7Hio)f] o] <
A Aol Qa4ET Q4 £Eo Wil 3L T

51

B 2. AHE "oy 97t A g g
Table 2. The application of Usability Test Resulss,

Wt Ao Add uig

ude g

2 o¥le Leamingd?] 41, ¥
HA B8l Sk o Be 84
AVE AFHDZ HL oYy ¢
4g)7] 4.

323 3doiirl PAY 4+ ed
8

AAYENaual) VYE AHE
Agtict

Sfof doje Yo 2z s
4

AFAPt Ae] offtg dANEs
e o] 3o

Q 2R osist olay g
4% AL 9 A3y ¢ 4
e 75 A2

Qo] A9 #2YE 2ol A4
*Muktiple Mappiog®§ o] §8d}. (&
5 <lE] oW SFsA p

# 229 dine] 24 shiel 9
W g} ojg A olglz ¢
M < e s 43

oM@ o] §4A4 Fuola, Q
4€ ot olmy AUAR 4A
WY F A=k e o] Fo

-84 FRE HTML B4l
BA (4 1) 2e A At
o EA)

- BN Q1Y R 4 AAY 4
s YE9) “Qi7ty A%
YAz

Q7ls] et AT AA QA A FE Fot 84U 44
@ 4 A He No) §9 N 9 el loading7izied A

¢ B

YL EVANSS! AR A AfefAe] A48 A
& A3 A2 A% ey A|EE A4 F U4
d3A F2% Newscape ¥F 282, F4%0t2 939¢
Welz 1 298 7188k Yo JYe $y8ad

6.1 ME Fx
A4 Aol i@t s} Aad F7H oz @
< 3 2ok

* 32 EEDE A3 300 Zute) 34 2913 30
o Fuke] 34 19l
e Al AEE:
- 3t} 1 : Pentium Pro 200MHz Dual CPU,
128Mbyte RAM
- 324 2 : Pentium I 266MHz Dual CPU,
256Mbyte RAM
- 8k} 3:Pentium 166MHz, 32Mbyle RAM
* @73 : cp4ee] PCo} Workstation 28|32 printer7} 3}
€ A 8
¢ nlo} 3 : SENNHEISER HMD 410 (Close-Talk Micro-
phone}

YL AlEE ubre] 7hn F 4E A4 s
2} AlolEe A ojfle] %, 0Py Ar L HE @
ole| Zoled Wisl7t e Ro2 MRS do] 9 &
o] Zeolo] ¥l ahE QA E QHAe] ¥ E 7]
23t A2H Alo|lEE “hipffwwwseoulnet™9t I
We| AjolEgeo|x) .

EVANSS] <144 3A 7K E HypedinkE A&



http://www.seoul.nei

52

st @ol, Netscape M4 w¥, &4EviZojck Ul
AE ol 37k QA4 dige 3 Fo A dgs
YRS S sigich

6.2 &Y A
49 e E 3o vehiuch

£ 3. Online A4 A9 At
Table 3. Petformance evaluation results of on-line recognition.

AN | P8 (M del| ¢ (g A9

ol | | Hol |G| (R) | MAdsec)
Ag 1| 129 20 376 50 | 867 1.73
A4 2| ne 77 4.03 50 887 L.70
ag 3| ne 80 4.3 50 933 L76
AP 4| 146 | 105 5.1 50 92 1.948
HE | 1275 | 883 425 50 90.2 1.78

A 3l i Thdold BelME FhdoH
o vlafsie] A4l @epAl7] Boke JRA0HY F
F7t ERL diojelol Frht Rt A48 |
& 4%E Fe AT ¢ & A% Y €4 doid Fo
7t B4E U480l §2 2AF ¥oln o] FE B
Moke 3 deirt AN 28 Bk Y4EL o
5L ¢ 4 Uk AVlMe AYNRE AHRE RE
A ARES] BT QARG

viLa 8

2 =PoMe 3 BeA doiMg] SAHAUNE ol
F AuRd A2 EVANSE Avi8igch. EVANSH|
A 4 shed date § HeH AY oywsl Bels-
A A= Aol vy, 2R BA { HolAolN BAA
3 e HIML SddA g Ro.29 A AT
& hypertext wordEo|ch. QIEIW AlR|E stk WA=
2 sfojahle] hypertext wordE2 <4E7] AN A
5, AHSH 47152 7HAE /el del 47
£ ARS3%ick EVANSE ARtz Qejylg B8
ZE YA mousest 7l YL o8¢ AsHo|2v}
Ve side.

b3l dol Q147]gt AEdeld AAEO3.8%)] ¥l
3] on-line AYA}8(90.2%)0| VA Y olR A7) A}
£ 8739 sje)g} olof E 2497&VI BT Alx
o] AMAQY Q4 Fo| J¢L oA A2z 4@}
a2, dA2 SA4AY slEo] Q4] AHEEHA 9
SMe 4 A7 A o] Folor Bha, A4
o deg A7IA K AN 3L AY 2dm,
AA7]2] Bog HdF FNE £ e 24 ol A
9 3 AlAeso] Hu} B xE2 7] gagol & HRoju}

QEEELOE Fis /20RO

8#22¢

fa

I. Hoi-Rin Kim and Hang-Seop Lee, “Varable vocabulary word
recognizer using phonetic knowledge-based allophonc model,”
Jour. of Acoustical Sociery of Korea, vol. 16, no. 2, pp.
31-35, Feb. 1997.

2. AN, oJYA, “S3UR A Ol Holg 2P of g
7R ol dol <147, g dUA A 1678 A 22, pp.
31-35, 1997.

3. Yeonja Lim and Youngjik Lee, “Implementation of the POW
(Phonw'cally' Optimized Words) algorithm for spoech data-
base,” Proc. of ICASSP, pp. 89-91, 1995.

4, NGF, A, o|F3A, @4, oA, “HAYA AHef
7N §3o] ol vy FYUe} FAUS 13 &4
A g aEAe] YINKSCSP'9) =8, 134, LE, pp.
344-347, 1996

S. “Netscape’s DDE implementation,” Version 0x00020002, avail-
able from the Internet site hip:jfdevelopez.netscape.comfdocs/
manualsfcommunicator/DDEfabtdde.hem.

6. H. S. Lee and M. S. Hahn, “Development of a real-ime end-
point detection algorithm,” Proc. of ICSPAT'93, vol. 2, pp.
1547-1553, Sept. 1993.

7. Alexander L Rodnicky, “Speech interface guidelines,” avail-
able from the Internet site httpiffwww.speech.cs.cmu.eduf
tspeech-1/airfpapersf SpInGuidelines.

8. O£, WHF, CAHE 93, ojU4, “S4UA & |48
AHgR deiso] L9 B7F AH” HCL 98 Sy 83
pp- 336-341, 1998.

40| ¥ {(Hang-Seop Lee)
5> 199013 29 : FeuldtE HFE T

3 EAEAD

199243 24 : Bevistw FFE T
T EUA(F4D

1992 19 ~EA : PRARTAAF
Y &4usAeg Ao
dATd

®PBYRot: S4SEA2R, 249
A4, HCE


http://developer.nctscape.com/docs/
http://www.speech.cs.cmu.cdu/

