WO 2022/055432

112

122

110

4\
i
o
b
-

NDNAN

PCT/SG2021/050549
1/28
100
114
130
L 140
‘\\ ".//j
160
190 : 150
N\ »
190 | =01 170
— -/
162
180
L

FI1G. 1



WO 2022/055432 PCT/SG2021/050549

2/28

224

210 » LMS

FIG. 2A

224

R
e

FI1G. 2B



WO 2022/055432 PCT/SG2021/050549

3/28
310

(9]
-]

Noise database

|
i
i
i
¥ i
Generate training | 320 g

acoustic noise signal ; / 130

330
kA ff

Detect traming acoustic /
noise signal

e 340

¥ 160
Transmit training /

acoustic noise signal

‘ f—35(3

Monitor resultant
training acoustic signal

- 360

Steady- =

f370

Store pre-determined

coefficient i;f 382

I
¥ 380 |
Prepare and assemble —f !

library

FIG. 3



WO 2022/055432

4/28
112

110

PCT/SG2021/050549

130 ¥ 420
e
140\\
160
190 =50 T
B ) — : : 124
§
12
160 - P 122
1901 ; 170 RN P
Ni==il ==
162 o122 oM
IERTIRNRE e y
— '
, | 432
. -
L4 ~ e
= LT 430
«— L
: § M !’
i "\,_.«”.\\
i /
/410 . .

FI1G. 4




5/28
S00A
o0 420
X AN
- T
VAR VAR SN
5 S
120
.,,.,.,.,/ \“’1“
_"’E"> il
I ///120 120I<”§"
BN 1
N Ve
AN
120
wow e

FIG. 5A



WO 2022/055432 PCT/SG2021/050549

6/28

5008

FIG. 58

A
-
-
!

FI1G. 5C



WO 2022/055432 PCT/SG2021/050549

7/28
S00D
1201 ]
520
SO0
112 110
{




WO 2022/055432

PCT/SG2021/050549
8/28
500F
112
.
~120
122

FIG. 5F



PCT/SG2021/050549

WO 2022/055432

9/28

300G

1G. 5G

F



WO 2022/055432 PCT/SG2021/050549
10/28
600
),1}2 110 fjgzzg.
- T
130
610 140
160 L W,
A ~—
. = 160
. 164 190 z — 150
190 N\ -
190 -] T T
560 ==l
162
180
I

\{'i?;()
12 H 124
S Ve L
A Y - L
\\s‘\‘ |-V
S L
/m

FIG. 6



WO 2022/055432

710

740

760

770

11/28

Provide sensor to detect
acoustic noise signal

PCT/SG2021/050549

3
o
]

¥

Transmit electronic noise
signal

¥

Classify electronic notse
signal

&

780
///’

¥

Selecting first pre-
determined cancellation
filter

v

Generate electronic anti-
noise signal

¥

Transmit electronic anti-
noise signal to plurality of
transducers

¥

R .

Attach stationary frame

FIG. 7

Terminate
method

790
J/

¥

Determine
deviation




WO 2022/055432

12/28

PCT/SG2021/050549

Provide user interface

810

2

Receive input from user

812

k 4

Terminate application of first pre-
determined cancellation filter

814

NS

FIG. 8A

Provide motion sensor

¥

Determine information about arrangement

¥

Receive information about arrangement

¥ ¥
826 \ Initialize Terminate
method method

FIG. 8B

328

800B



WO 2022/055432 PCT/SG2021/050549

13/28
800C
710
Provide f

pmmm e > rovide [
; Sensor ;
E : ,//'
; Transmit N 850 :
f electronic | 720
; noise signal

Classify
electronic
no1s¢ signal

Within |
S Selection?

Select ISM .,
o Cm}ceﬂgﬁi@n e o g <L . Receive
filter

input
! f?SO

Generate
-=-~+ electronic anti-
noise signal

160

190

FIG. 8C

— 810

i
i
]
H
H
3
i
i
}
i
i
]
[
i
i
i

|




WO 2022/055432

14/28

PCT/SG2021/050549

Provide sensor to detect acoustic noise
signal

910

¥

Provide plurality of transducers to generate
acoustic anti-notse signal

920

¥

Transmit electronic noise signal

930

Classify electronic noise signal

940

¥

Select first pre-determined cancellation
filter

950

¥

Generate electronic anti-noise signal

960

¥

Transmit electronic anti-noise signal to
plurality of transducers

970

TS % S % Y S

FIG. 9

D
<



WO 2022/055432 PCT/SG2021/050549

15/28

(A) < 120

420

510
- 240,

440

(B)

420

120




PCT/SG2021/050549

IT O

Eﬁﬁ@ _EEH@ _EE"@ Emﬂ@ w0z @ E$® un 5T @.ﬁmﬁ @ wben

WO 2022/055432

16/28

Consiegg | ooy O omonun @ snkoueno @ ot |/
, .. wigg -,
* ) .w\x\x VAT B AT R AN \xuﬂ“ ﬁ“ﬁﬁm\\\\\\\\\\\\\\\\\\\\\i .__..\
. / | W04 Wl gve w7
...a .\\,,... wczy - ; w
- -
e wse o TC /
/la W) 652 Y \\
uR g 1ag h Eu.mw P * \n\ﬁ
’ ul@ © wo 675} \\\\
/ \ o /
O o w05 h m
/|q UROS .
s W Y. VY a\\w\s«\\g _E.Ea /Y4
* yor ™ .ﬁ
- WIS > \ \
q.»...k.\w\ //./.4

SUBSTITUTE SHEET (RULE 26)



WO 2022/055432 PCT/SG2021/050549

17/28

Primary Paths
g — S g S e

s Errar
Error

<
o
(24

Arnplitude

o Ghstinaibiosenliatiiti

O 30 100 154 200 250

-84 -

857

Magnitude (dB)

b 0 200 366 4030 SG0 H00 00 S04
Frequeney (Hzy

FIG. 12



WO 2022/055432 PCT/SG2021/050549

18/28

Secondary Paths at Errer 1

N\\@&&\\Ww\wwmmmmx

Agmplitude

Secondary Paths at Error 2

4
:E_é
=
<
RS

o
4
foue

5
;3 .
[

A

)

{4 S 109
Taps

FI1G. 13



WO 2022/055432 PCT/SG2021/050549

19/28

Secondary Paths at Error 3

.

Q,i
X
=
=
iy
g

{3 A
-1 : - : : ;
1] i 108 136 260 250

Taps

Secondary Paths at Error 4

‘} H H L i H
! } 106 $50 200 230
Taps

FIG. 13 (continued)



WO 2022/055432 PCT/SG2021/050549

20/28

Frequency Response of Secondary Paths at Error Mic 1

b
<

Magnitude (dB)

{ 100 200 300 400 506 600 700 800
Frequency (Hz)

(B)

-50

Frequency Response of Secondary Paths at Error Mic 2

nitude (dB)

£

Mag

308 4648 3068 608 00 &00
Frequency (Hz)

FIG. 14

{ LN

(]
Lo
v

i



WO 2022/055432 PCT/SG2021/050549

21/28

Magnitude (dB)
o So
& et

-100
110 o -
0 160 200 300 400 500 600 700 00
Frequency (Hz)

e {dB)

Magnitud

-1

{ 108 200 300 400 560 600 700 RO0
Frequency {Hz)

FIG. 14 (continued)



PCT/SG2021/050549

WO 2022/055432

22/28

zto T8 He

H

graft 180

A¥r

N 74 Z
57
s s

\mmmmmmmww
\
i

iy ot 574

(23707

pak

. r.\u e ey [l .“\»
PP g SR
WD) SANSRGLY PUnCy

3 H

 fo T8

80 H

i

£

i

Moo

1% .4 foone’ o] e’
£ B &£ B &R Z
. (w07 423 VED) WINSEDL] PUnOs

5. 15

» i

]



PCT/SG2021/050549

WO 2022/055432

3/28

2

fo TG

Re: 1

Tra

4

o

£

3

47y

£

YR

Lkt ]
Lo 0

BABRGDIG TR

Hz

k13

C

pressor: 100 Hz to N

o

4

¥

¥

7
b

17

Jad

v

57

3

G

%

%5

"

.
_

g 57y

-

PAERELY PO

nued)

i

.15 (cont

~
¥

1

I



WO 2022/055432

(A)

/

r
)

(dB)

Transmission Loss

PCT/SG2021/050549

Configurations

e EUll Giazing -~ q1:Bottom

o
e
A Al ﬁ
g E\\\
R A a8 S

&
e

full glazing

R

500

1000 1500 2000

Frequency {Haz}

FIG. 16



WO 2022/055432

(A)

Error Mic: Alreraft 100 He to 700 Hz

PCT/SG2021/050549

25/28

R

P
5?3

10

Antenuation {dH)
LAY

““‘\\i ON {(Window openad)
NCOFF {Window Closed)

(B)

i
N
kY

00 200 300 400 500
Frequency {Hz)

FLEU

Error Mic: Motorbike 1 ﬁ&j ﬁ

20-

ot
L4

¥

Attenuation (4B

(%4

"oty
Yz,
24
e

N

806

Frequeney (Hz)

FIG. 17



WO 2022/055432 PCT/SG2021/050549

26/28
(C)
20 Ermy Mie: Eraﬁ‘ic 148 Ha o ?ﬁﬁi Hz

e ANC ON (W ;mimw @pumi
ANC OFF {‘@%az‘dw L iﬁﬁuﬁi‘s

St
LA

o

Attennation (dB)

g

2000 300 4&{3 300 “)Ei}
Frequeney (He)

(D)

20 F rror Mm C ompressor E%?s{? Hz to 700 Hz
s ANC ON {Window c}‘*)mcd}

o e ANC OPT {Window Hm&é}
s TTTAANL ML W INAOW LAoseq )
e T
Q \\\\\\$\\\\\\\.\\
\,l"::
'::E (} N
§ i{v\' R
e N §
m X ; N
8¥ N h
eed - N 2

{

G 200 300 4060 0 &bd

THO RO
Freguency {Hz)

FIG. 17 (continued)



WO 2022/055432 PCT/SG2021/050549

27/28
(A)

;:?ﬁé‘ }f“g?erg& average: Aircraft §§}§§ Hz to 700 §*§3

quivalent SPL (dB ref 20

Fq
e
_ s

0

0 &@ 3&@ 300 400 \Qh &a @a {00
Frequency {(Hz)

N

N
panpant
Aot

R

E mfrm' avemﬁ@, Nis}mri‘ﬁks} 104 Hx {0 ”?é}i} Hz

s

LA

(anmadds
£
7

%

i

.

3
Z

S
R N \"' 3 \a
o}y 3 N & Y
& \ § N e <,
&3 A N SN
&3 Y 8 S X e b
. £ i s N
5 & § 1 . \ AN "
N N kY
N &8 y $ NN\ S\
& § 3 § A \ <
& N 3
> §

%

“h%l
s
7

:7’{'v

#

rd
#

%
4

Eqguivalent SPL (4B rel 204P4)

{ 0 200 300 400 ELE L

Frequency (Hz)

o
Lo
o
o
G
pro-d
oo
1

FIG. 18



WO 2022/055432

®
o

ot
i

PCT/SG2021/050549

28/28

Eﬁerﬂ%wawm@w T?&fiiﬁ §§}i3 Hz %:s:; 700 §§f

i A%

(2

&

gquivalent 5PL (dB ref 200Pa)

& & &
& 3 &
$ &
N \'\,\\\\w\*
& S

X

v

i
o

o
-

E

{

(D)

P

Lot

200 806

300 iéis-{} §§ 7 {}{} i

L
Frequency {

};ﬁﬁg‘gw&wmge* C@mg}r@m@r 100 H@ to '?i}i} Hz

vet 20Pa)

K 41

ks
i

,“...,.
Lo

i

»V\{ ON ¢ v mdow Q‘;}gn&,d}é
- ANC OFF {1’% indow closed)

 ossons

S W

b N

quivalent SPL {dB

oo
£

F

s~

30 400 G o0

Frequency (Hx)

100 200

FIG. 18 (continued)



