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Introduction of noise-robust ASR platform based on HTML5
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Abstract: We propose a browser-based speech recognition system using HTML5 in a broad sense and re-
port its performance in actual use. Our proposed method enables browsers in PCs and mobile devices to use
speech recognition function by client-side JavaScript code. Unlike traditional Web applications, there is no
need to install specific application or browser plug-in. The flow of processing, at first getting the streaming
audio data from the microphone of the client, and the client device transmits its streaming data to the
speech-recognition server by the WebSocket protocol. In consideration of the quality of mobile broadband,
by using client-side JavaScript, compression for audio data is also performed, and the Voice Activity Detec-
tor(VAD) and the speech recognition decoder are implemented to the server because of the reduction of the
computational cost of the client. The proposed system has been started to provide as a SaaS “SpeechRec
for Browser” from last year by NTT-IT. This service is not only available from DoCoMo developer support
of NTT DoCoMo from last year, is now available from the SkyWay of NTT Communications. In this paper,
we explain the architecture of our proposed system and support status of browsers and devices again based
on this kind of scenery. And we also report the audio compression performance in the client and the quality
of actual use in mobile broadband. In the result, even now the proposed method has adequate quality as
using speech recognition system.

Keywords: Voice Recognition, Web Application, Web Browser, WebSocket, Media Stream, Web Audio
API

© 2015 Information Processing Society of Japan 1



ERILBZ AR S
IPSJ SIG Technical Report

1. FU&IC

WA, Web 7' 7 OFESEELOMER, Z OFERER IGh L
T —EADMEIRHEE L. Web 77 7 ¥ 0 Ekkae iz
FTAZ by 7. )=+ PCLED7IOHREITL T, L
L, BERAR—=F 74 vR¥ 7Ly Mk D7 779
IZEWTHAEORERILLEARDDDH 5,

Web 77 7 ¥ o Eiag{bix, W3C & WHATWG 23k
FERE & & OEHE L % e C & 72 HTML5 1232w TE b,
HTML5 % 2014 4E 10 H 28 H CKH) ic W3C 12 &> TIE
AEE e LRSI, kL, 4197774
THOE T 7Y 7y — a i 0S 2SRt S B HEEDTT
THEETZ I ERTFRTH o725, HIMLS OEHIC LD,
WETE 779977V =2 ava2EBT577 v
7 A —LELTOHfZED 7 E Vo THRE TR,

ZDX) REHREMITL, MKIZ VoIP  (Voice over IP)
D—TH o7, KK HITP @M E WEH -
BoEfEEiZ, HTML5 (IEfEICiE HTTP) ICEDIAD 9
EVIFIENHTE 2. ZOHHIE, WebRTC (Web Real
Time Communication) &3, 77 7% ET7 774~
fEL IR EHEED Y 7Ly 4 LW HERE 2 FERT 3,
WebRTC DD Hiciy, 77 v F2BLTYT7ILEA L
WKEFEPMEDOR M) — 220§ 2700 lAabEEN
TWw3, ZiUE, AR—=7 74 VRF 7Ly Lok
KOEZMDTIZ, Web 79 7Y LTE#IET 27 7Y 77—
a3 AT kD G AIRERE RS RO EE R & FIRIC BT E
Z2UEEERLTwS, 799 ko7 7)) r—vavilL
THEBETZILICED, ERTIE OS PIMAT EICEAL S
FEBLECTHEFRANA VI —7 2 — A%, H—Mk
FHECHEHT LIV ERS, RLAFIORICEHL
e 72 HTMLS W7 7 7% LT3 I LD TE 535
PR DBRFE & £ T o 72 [1].

R [1] ©, Fexld, FEBL S AT LD W TR
R, 77 FRMROKIGIRG, 774 T b &R BEEOD
779 LTIV v T EEFRET— 8 O
DFHI, 'S A VNI T O H AR ABRIR I O F 1 & 47 0o,
HEBEI TIc B 2 MM TR, 2 LT, Sk [2]
TARY AT L OHEFRE T CORMERZITV, 2R
L7z,

KL AT Lk, NTT 74 7 4 #: X Y, SpeechRec for
Browser & L CHEEL D9 —E REIEZBAB L7z, A9 —F€
A2ZFAL, NITT Fa€DFa® . FRR@ v 38— . . —
FB]ENTTasa=r—>3a¥y XD SkyWay [4] T7' 7
T ED o SR R B R R T2 I L TES L) I

1 OAHEEE RS

Nippon Telegraph and Telephone Corporation
2 NITTaiaz=/—>avxX

NTT Communications Corporation
2)  kamado, noriyoshi@lab, ntt, co. jp

© 2015 Information Processing Society of Japan

Vol.2015-SLP-108 No.3
2015/10/30

ot AFETIE, BE, BELATFAICOWT 2D
I DFEL QR B iz, 2RI iE & BAED R O
P R—MRMZREE 2 2WE21T .

2. BEVRXTLA

2.1 HE

KEITIE, D Web 77 74 L TOEHZTRS 27 4
ERADRES AT L EDREFIIOWTHERS, K12, £
B RAT LOWHERT.

PERDID AL LTI, 2—FDOHIEE AT LTS Web
TIVr—vavEBET oI, SHOT 7R 7
IoFEHOEFELITER TH - 7. HlZIE, EHORA A
7729 2MAT Web 77V r—vavzE Tl LR
Hiteg & L. Microsoft % Huiaic, HFALH AT HTML i
ik % 7 ft:#%, Speech Application Language Tags(SALT)
[6] 23 SALT Forum X D#EEI T, 7, MO
L LT W3C Tl VoiceXML [7] &> £ XML 7 4 —
2 v b OEENISED ST W, £, 7974 v RE]
RELTHmkEeELTE, —BRNE7 77 FCEIfESE 6N
2/ L LT, Flash ® Java 7 7L v b Z w3 k23S
%. WebGALAXY [8] ®LAATD w3voice [9], [10] iF Java
applet % W7 F BB O EIEZT>TWV5, b
& PC 777 THIEHH DA A b — WIFZERL v
73, BUK AndroidTM % i0OS % &C Java 77 L v & ¥
R=brT 27705 Ed%L, ZhonikEZ0 EEAN
AIHATHAT 203 L. 2 s DRI Hlad
5, UKD Web 77 7% DA TE = idikt%ie 2 il AA A 72
Web 7 7V r—va vz il§5 I L3TE, 27 7Y
r— a VEREDE R R — N2 RIS U CTHHICE
RczrzhREFEBEIN TR o7%, HTMLS TlE, 7v
V=A-RNVFTFy 74— L2RRD—-DELTETT
Vw37®, HTMLS L TOERR#7 A 77 & LT, =%
SATLADE T Web 77 VYO T T 7 A VA
FFWIEHET S Web 77V 77— av 7477 OEBD
KDL T,

RET AT L LRI, Web 77 7N LTT I 7
AR EDRMNEY 7 Y = 7oEMAZLIC, HTML ®
JavaScript DFLIRD A TH FHE Zakbkne 2 FIH TR & 9 % 771k
& LT (1) Google 23 H I Google Chrome 77 7 i
FEHE L % x-webkit-speech, (2) W3C @ Web Speech API
T S 172 Web Speech API  (W3C DL 7 a & 2
ZRETORWERYD, WICIERBIT L %5 L3R Ww), (3)
AR 5 D w3voice [5] 235, LL, (1) KO (2) &7 7
THNITIZIFETOEREDPR SN TE Y, Bk ——D
WO BEZ PN R EERI A=Y DPFEIRAHETH D
I—F—DIFACHEBIEZ 2 LB TER W, £, (3)
W3k % 7 7 o cE R FIHTTRE & 3 2 720 D5
FA—ThsEHEZDN, BLAEFISICAI) =/ TOH



ERILBZ AR S
IPSJ SIG Technical Report

Client devices

Web-browser components

———

Vol.2015-SLP-108 No.3
2015/10/30

Server-side components

Server-side information Y Recognition results \=

1
. 1 VAD information 1
Web Audio API Web | 1| | Web I I 1 AR |1
Socket | : Socket Svst :
Media Stream Opus Client 1 1 | Server Opus VAD/ ystem |
and Capture | Encoder i Decoder NR 1
]
/I ‘\ _________________________________ R4

1 Proposed ASR system based on Web-browser components.
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K1 %77y 7% — LGEOEHER

Devices(OS)

Browser(Version) Status

MacBookAir 11-inch, Mid 2011 (Mac OS X 10.7.5)

Safari(v8.0.8) with Temasys WebRTC Plugin

Chrome(v45.0) v
Firefox(v41.0) v
Opera(v32.0) v
Safari(v8.0.8)

Let’ s note CF-J10 (Windows7 Professional)

Internet Explorer (v9.0) with Temasys WebRTC Plugin

Internet Explorer (v10.0) with Temasys WebRTC Plugin

Internet Exploler(v11.0) with Temasys WebRTC Plugin

Chrome(v45.0)
Firefox(v41.0)
Opera(v32.0)

Internet Explorer (v9.0)

Internet Explorer (v10.0)

Internet Exploler(v11.0)

Nexus 4 (Android v4.4.2)

Chrome(v45.0)
Firefox(v28.0)
Opera(v20.0)

Xperia Z (Android v4.2.2)

Chrome(v45.0)
Firefox(v28.0)
Opera(v32.0)

Android Browser(v4.2.2)

Xperia Z3 Compact (Android v4.4.4)

Chrome(v45.0)
Firefox(v28.0)
Opera(v32.0)

iPhone 5 (iOS 8)

Chrome(v45.0)
Safari(v8.0)
Opera Mini(v11.0.0)

Nexus 10 (Android v4.4.2)

Chrome(v45.0)
Firefox(v28.0)
Opera(v20.0)

Galaxy Tab 10.1 (Android v4.4.4)

Chrome(v45.0)
Firefox(v28.0)
Opera(v20.0)

Android Browser(v4.0.4)

iPad Air 2(i0S 9)

Chrome(v45.0)
Safari(v9.0)
Opera Mini(v11.0.0)
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Iva—FOHF7 VAL = LDV —REIEIC K D)
TEDHERTE, WIR7'7 v b7 4 — L DWEDIED 57 2 L Hs

ABTET.

¥ 7z, Xperia Z 1281} % Chrome & Xperia Z3 Compact
T@?7Wﬁ®ﬁ@»%bf 3, HFEA LY — L OHHTH
L ,Web Audio API @ ScriptProcessorNode T 7 —
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Opera THEITEDSHERTE /2, Lo L, OS D X—=Y a v
e, FREFZIUMESTT 77O NN—2 a v Hni
#1%, Media Stream and Capture ¥ 7z1% Web Audio API
DELLELRRYR—FTHY, BIERMERTE R o,
% 7z, Android Browser & i0S WK LD &7 7 74T,
Media Stream and Capture K% X — D7 DEES ¥ 5
TEDTERD o, NS ORI, HifEICE VTR
ICKE BMETH > 7A%, BIETIE Android OFHE7 5
¥2% Chrome & 74274 EZDRMIZEEINODOH S,

¥ 7=, FHEINIZIE HTMLS (JavaScript) ©7 7Y 7 —2 =
VEGBRTENUIRVLEVIDTHIUL, THVo7F7TY
DIEIKIF L 22\ & 9, 108, Anrdoid 28 V>Tld Apache
Cordova D & 9 7% HTML5 £ %A T4 777U r—vav
DNATV Y FIA4T779VDT 774 v L TRBRER I
T2LVIFLH D,

4. 77V Tr—rarvomldhaE

RO k912, RES AT L1, FEEXD NTT 74 54
#1755 SpeechRec for Browser & L CH —E RSN T
W3, AY—t R, NITT FaEDFaE . FXay,8—.
PR—Fr &, NTT 22 2= —> a3 v XD SkyWay & b fll
FAREE 2> T 5,

AfTlE, REEOBENRAAAEICOWT, 54,
SkyWay DfHIIEERE E LT Y Y — A Z 7z SkyWay &b
WRRE DRI E %2 2 2 THAT 5. SkyWay &/ iakikng
T, Bndo HTMLS HAGesEz 7 74 7~ ~ (777
YH) TvA 7EZBL AN LAMFEGEEEF 2, =
(SkyWay fill) &#HEL T, XFFNE LTRITHABERE L &>
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e, MIECRIT 59> 72— PO, SkyWay 4
LT3 API ¥ =Bt 2%, FEBICHA T 285413,
SkyWay ARV A+ SHREEFEERZT> THE LV, v
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*1 WebSocket DBOEMEIC I,
https://www.websocket.org/echo.html 23H[HITZ %
*2 https://github.com /nttcom/Sky Way-SpeechRec
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K 3 SkyWay O Zakb&AED Y~ 7L

® @ SkyWay Speech Recognition Sa...

€ localhost:8000/s

start

FRRROTA PRTY

L TSR EZRRT A DY 7, O 2BEEDOATHRT 5
VINEEREET ) = av g5,

COMBEZHERLTVREY 7 La—FNEUTO®ED &
A

<!DOCTYPE html>
<html lang="ja">
<head>
<title>SkyWay Speech Recognition Sample</
title>
</head>
<body >

<V -- BRRMEMHMBHAORSY v, BLXOKERTIHOLY 7 -->
<button id="start_rec">start</button>

<div id="result"></div>

<U-- BEEFA 77 ) RDHTAAA
<script src="https://code.jquery.com/jquery
-1.11.3.min. js"></script>

-->

<script src="https://skyway.io/dist/msgpack.
codec. js"></script>

<script src="https://skyway.io/dist/
libspeexdsp. js"></script>

<script src="https://skyway.io/dist/resampler.
min. js"></script>

<script src="https://skyway.io/dist/speechrec.

min. js"></script>

< -- HEEMHOa—FYrr T -->
<script>
SpeechRec.config ({
’SkyWayKey’:23969c30a-2789-4e46-9155-79
a188256633°
’OpusWorkerUrl’:
b

’libopus.worker. js’

$("#start_rec").click(function(){
SpeechRec.start () ;
console.log ("HFEkzbBLET");
B

SpeechRec.on_proc (function(info){
console.log(info.volume) ;

3

SpeechRec.on_result (function(result){
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console.log(result.candidates);
$("#result").text(result.candidates [0].
speech) ;
3}
</script>

</body >
</html>

SkyWay B mtEE 2 M4 2720 12ix, RELSTTT
2 DDA 72 B, £ 7 SpeechRec.config BI% % il
LT, SkyWayKey ¥ & U libopus.worker.js ~D SR %
RET S, ¥ 7NTIE, TRLD X I I config ZFREL T
%, 22T API ¥ —38iRh0E D, SkyWay DA A
FOROHB LI bDE AT S,
SpeechRec.config ({
’SkyWayKey’:23969c30a-2789-4e46-9155-79
21882566337,

’OpusWorkerUrl’:
b

’libopus.worker. js’

SpeechRec.config 121%, ZDfhD /8T X —% HFETRET
b, 7N a—Folifioiod GitHub Liciddis s F
FaXV EOMERTES, RICKHa— LNy 7 DFER
79, v 7NTE 2 EOa— LAy Z7EREL TS,
SpeechRec.on_proc (function(info){

console.log(info.volume);

B

SpeechRec.on_result (function(result){
console.log(result.candidates) ;
$("#result").text (result.candidates [0].

speech) ;

B

AVI4 TBEIR IRy JOFREVTET L6, #E
BRI TRk 2 PR - RIS 2 2 0 OB R RN T, v
TV TIE, #startrec RY VD37 V) v 7 SN BRISHEOH
§ SpeechRec.start 238 ibak & BIR T 5 72 0 OMPLIZEZY
T5,

$("#start_rec").click(function(){
SpeechRec.start () ;
console.log ("HimmakzFBL ET ") ;
3

78, FRETCRBIEBRDY A v 7 CHH ik 1%
T 3% % SpeechRec.stop FbAHTRETH % (v 7 LT
IZAME L T3, ZDfhdBIEUE SpeechRec.config Ak
GitHub EO FX 2 XV IR TE 2700, 2H6%S5
HAFE 72 40,

5. ¥&&

AFTlE, |L2OBFE L, %< D HTMLS Win7 7 74
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