A NO SE- STRIPPI NG DEVICE (err) Abstract |Inproved nmethod and device for
extracting speech from noisy speech signals are described. Noise stripping
al gorithnms carry out signal pre-processing for initial adjustnent of
spectral JenSTERNADESAG AGPLICNBON PHBILIAKEDENDIFERIHAMATIN CRGPEBSTIMNIRESTN (PENt  bi n
and next nav nunber of bins, followed by identification of background

noi se occurring during
ntellectual Property Organization

19) World
O omtional oo 0 00 0 O 0
(43) International Publication Date (10) International Publication Number
3 January 2003 (03.01.2003) PCT WO 03/001173 Al
(51) International Patent Classification’: GO1L 21/02 (74) Agent: AXIS INTELLECTUAL CAPITAL PTE LTD.;

19B Duxton Hill, Singapore 089602 (SG).

21) International Application Number: PCT/SG01/00128
@h ' pplication u (81) Designated States (national): AE, AG, AL, AM, AT, AU,

AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,

(22) International Filing Date: 22 June 2001 (22.06.2001) CZ. DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, L.C, LK,
(25) Filing Language: English LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX,
MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL,
(26) Publication Language: Enghsh TJ, TM, TR, TT, TZ, UA, UG, US, UZ,VN,YU,ZA, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF,

(72) Inventor; and CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

(75) Inventor/Applicant (for US only): ZHENG, Huimin
[SG/SG]; Blk 481, Jurong West Street 41 #12-208, Singa-  Published:
pore 640481 (S8G). —  with international search report

(71) Applicant (for all designated States except US): RTI
TECH PTE LTD [SG/SG]; 26 Ayer Rajah Crescent
#04-04, Singapore 139944 (SG).

[Continued on next page]

(54) Title: A NOISE-STRIPPING DEVICE

(57) Abstract: Improved method and device for extracting speech from
noisy speech signals are described. Noise stripping algorithms carry out
signal pre-processing for initial adjustment of spectral density based on
the finding of maximum values between current bin and next nav number
of bins, followed by identification of background noise occurring during
pauses in 0.5 1 sec of speech by inter-comparing neighbouring frames to

Frame overlap and 16
Window - find cumulative minimum values, followed by modification of the gain
v vector, and determination of the noise stripped signal by multiplying
FFT 18 the input noise-contaminated speech signal by the gain vector. When
| multiplying the input noise-contaminated speech signal by the gain vector,

aliasing distortion is reduced using a process of time domain rotation and

Magnitude spectrum . s
0 truncation performed on the gain vector.

I — !
Estimation Estimation
signal plus 26 background

2 naise - Noise 24
spectrum Form Gain spectrum
S«(b) Vector g(i) Nu(b)
v
Gain vector

modification |28

—+0) 36
IFFT 38

Overlap yfraim | 4

¥
De-emphasis 42
filter

D-to-A Converter 4

WO 03/001173 A1l



pauses in 0.5 1 sec of speech by inter-conparing neighbouring franmes to
find cumul ative m ni nrum val ues, followed by nodification of the gain

vector, and determ nation of the noise stripp
put ot se- cont am nat ed Veras/0aer3 bw 1 o IHTNOIH AR b o
the i npmm‘mr@dm—twﬂm
dlstortlon i s reduced using process of tine domain rotation and

il qhes Abbper D it
truncat ?eq;(l :ﬁs%gg E'gj:s an rerlza;lcﬁg aggzgﬁg at ge Igg@i— )

ning of each regular issue of the PCT Gazette.



