wo 20237284236 A1 |0 000 AP0 A O 0

(12) RBEFSIEF AR 2R ERBRIE
(19) tH SR ENIR F=ALLR 2R = 00O O R

br /& :‘ﬁ (10) ERRAHS

fr% H
2023 f(ﬁ4i)ﬁ.19T §£.01.2023) WIPOIPCT WO 2023/284236 Al

G EfFEEHHES: (72) £BBA: 7 & (SUN, Yue); T [H #7704 #1 M 77
GO6T 5/00 (2006.01) VE VT DX PG N 47 0E VL BF % 88 5 10 1 B JE
1) EFRERIES: PCT/CN2021/136268 1-11/, Zhejiang 310051 (CN).

22) EfRARIEH - 2021 12 8 08.12.2021 749 REA: = RIREE AN EE IR 2 S (BEYOND
2 BiRRiRH RS : ATTORNEYS AT LAW); A [ b 5T g e [X % 7L

(2% RIFEE: Hi3C AR 395 Fi 4 K JE6)2, Beijing 100036 (CN).

(26) AR T @) sEEE R HIEY, Eaki AR E 5

(30) 1f4E4Y - fR9) : AE. AG. AL, AM, AO, AT, AU, AZ, BA, BB, BG,
202110799034.1  20217F7H15H (15.07.2021) CN BH. BN, BR, BW,BY, BZ, CA, CH, CL, CN, CO, CR, CU,

CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HIN, HR, HU, ID, IL, IN, IR, IS, IT,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR, LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,

) HiFA: #i L F W E £ A R 2 § (ZHEJIANG
UNIVIEW TECHNOLOGIES CO., LTD.) [CN/CN];
RN ES I AN T (- AN i P TS G AN 7
88 5 10 M g JE 1-11 /2. 20 A X 1-3 4%, 2 &
BIX2#%, Zhejiang 310051 (CN).

(54) Title: BLIND IMAGE DENOISING METHOD AND APPARATUS, ELECTRONIC DEVICE, AND STORAGE MEDIUM
(54) KAABIR: EEBEEERTE, KE. BT RENFHEN T

Bk R R R R R s s b e | 10!
RGBT FRSEA R, W MR SR B RS 53 |

102
RERF R R AT R DT, R R I T uE RS

103
R ARG A 5 SR R 2 VR R T o PR BRI o
fhEEH 101 According to an image noise calibration result obtained by performing image noise calibration
onh an image acquisition device of an image to be dencised in advance, determine
a target noise parameter of the image to be denoised
102 Perform preliminary filtering on the image to be denoised, so as to obtain a preliminarily filtered
image of the image to be denoised
104 103 Determine, according to the target noise parameter and the preliminarily filtered image, a noise

AR 7 AT T R T e R (R T B e b, 87/ level estimation result of the image to be dencised
5 BT (] {5 1) S ST Lol i 104 According to the noise level estimation result, finally denoise the image to be denocised, so as to
® 1 obtain a final blind dencising result of the image to be dencised

(57) Abstract: Embodiments of the present application disclose a blind image denoising method and apparatus, an electronic device, and
a storage medium. The blind image denoising method comprises: according to an image noise calibration result obtained by performing
image noise calibration on an image acquisition device of an image to be denoised in advance, determining a target noise parameter of
the image to be denoised; performing preliminary filtering on the image to be denoised, so as to obtain a preliminarily filtered image
of the image to be denoised; determining, according to the target noise parameter and the preliminarily filtered image, a noise level
estimation result of the image to be denoised; and according to the noise level estimation result, finally denoising the image to be
denoised, so as to obtain a final blind denoising result of the image to be denoised.

G ME: RHEFLEH AT T —MEGRE ZWRTE, BE. BT R&EMNEMHN . ZEEBRE L%
JriE AT AR R TIOT N A 2 e IR BRI BB OR AR B EAT R R B b 15 B B B R R RS AR E 45 R
SERF LB BRI E AR AL R AW R AT WD IR B AL B, 15 B 5 R IER 00 0 2B 0E D
B MRIE H bx WA 2 B 7] 25 0k B BB B E A 2 T PRI R RS KT A T A5 R MR AR RS K Al T
GRS R BT R A LA, BRIGRBREAGRINEAZEERER.

[ L& 5]



WO 2023/284236 A | |00 A0 0000 RO A0

ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, WS, ZA, ZM, ZW.

(84) IBEE (RN FIEY, ZRkEG—Fr {4t HhXx
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .



WO 2023/284236 PCT/CN2021/136268

e L7k, RE, €T REMEHANM

AW FERAE2021 F7 A 15 BRI FEFH G, ¥355 4 2021107990341
¢ B 5 A B F AR, EPF AN BT g S ERATIEF,

BAATR
AP RS R AR EHARGR, Pl A—FERTERT X, K
E. BT REFEHEN

FRHAK

AR RBRE RS FRBREAGIAY, BTRSERELEY S FHHEL
RARINF ARG R B, AR ERGBR T R TE LG ESRE, # R
AR E. A, MXEAPHRMGEREREHR ARG LTRERARERES G
G M R, TR AR RE LA RS LN lRR SRR,
ARBENBRREREGALFERPREARENE R, EFRBLAERE LS
MEEBE K. BATs G RGERRALERBRF 7J<—Pé’3%2\l4%ﬁi’37a—
ILARST 09 KR ABOR, BPRILE K%

MAXHEARF 9 T EF— AR A A T B 42472 M2 (Convolutional Neural
Networks, CNN) #7%, HET U AFHY: F—F, f?‘\)ﬂ*‘/\CNN%W&
S N E R AR AT SR B KR, AR A KRR , Tk E
%%E%%%%E%%%,%Aﬁ%fW{NN%kaﬁ%ﬁ ﬁ@%%%l
BaE EARER, IMHRERKFEITE CONN RMESH T X, EFENE
AEALERITFOE LR, BRZTEPEAGERELRLTS, § 2B
Z WA~ CNN M %, sTR-F 60 H ) B RRS, Am3ghe T RA AT 5 B R
FREFHNLRFE LO9RFARA

RKARE

AP FEEPRE—FEGET STk, £5. OFREREEANR, &
AW BB ERE AR RARE SN TR R E KA, BIKE %78
HAKE R



WO 2023/284236 PCT/CN2021/136268

— 7 d, AWIFRERET MBS TE LSk, @«‘}’é
ﬁ%%ﬁﬁ%%%l%%l%m%u% ITRARSE B AR T AT B 09 B B
R &R, AP AFRRER B AR B A4

ﬁﬁﬁ%%%!% e AR, AR BRI B
1% 5

ARAE TR B ARSR B A A BT R A0 3 R AR A BT R A R AR AR B K
-4 it 4 R

ARABEPTIER P KT BT & R Pl Ak MRS AT RA LR, 5557

%%%l%%ﬁ%f%% EX.

BT E, AWIHREEFLRET —MHEBEEEREE, O

B AR =R 5 S A R AL I ﬁﬁﬁﬁ%%%ﬁ%%%!%%@%%%u%&
TREBRREREFINGEBRRERCER, HEMEFIRELY BIRERE S
.

RS A F Je i A 3, X E A T PT R A WA 3t TIRE A, FB AT
WAk AR 69 A s ok AR

R E KGR, R E NARIEPTE B ARR B A e BT L A0 R R AR
TR FR WAL YR B KRBT AR

BB M, R E RARIE TR R B KR AE T 45 R AT A A R AR AT R
A IR A, FRTEAFLREGORLH ERE R,

=@, KPIFEEFPLRET —FETRE, O

—ANREANHEE;

BiEE, REH B ARSI,

YR —NRENMEFHITAE—NRE NS IAT, EFFE—ANRF
ANE 2R 35 SR Blde K W AL — R 5000 BT L 69 AL E 55k 7 ik

BTG, KAPIFREPERET T EMNTREMENR, L LG0FE
T HEMALF, ZAZ AL S RATI R R K 51— 30 L e BT &
R TT ik

P+ P 3591
1 & AP FE—FaP P e BT ERTHGRAER
2RAFFE-RAPTHORBRE L RREQWENTEE;

2



WO 2023/284236 PCT/CN2021/136268

3ARATIHR—FHRPITPHETRENENTER,

BEAREHRT X

T @A B AR A AP EE i — 0 m it T AL, b
RPTF A BAR KB TRBEAYH, mAEtAPFeRE., F50EE
FIRAA, ATETHE, HEFPRFHT SAYFHEAGTI>RIELIL
o

B 1 RAPIF—RKEP PO BB T LRTEGRAZE, ARAEPTERAT
SRR B ATE AR L. Zh7 R TARBEBE 2L T RIIT, ZE
BT AR RS A A/ R0 7 XF A, HATREALTRET, FlewFis
TURGEEMFBFEFBEATERNGEEL. B 1 =, ZFE03E:

B 101 ARAE AT A5k WAL 09 AR R SRR &b AT AR SR B AR R AT B 49
Bk B ARE R, R AFERBRY B ARR F 540

B EHRA A R E R B R F 0 N BRI T BT R AR k. B A
WiE KA P, VIR ARE R FET S LR EME ST XRRIET LRAE
7o FEHEAFF R BALGY R F KT 1501 22 R iR A BAR SR B AR Ao tf GL IR AR
Ghw X, ERBRRERETHEHFLREBRG BARRESH, £, BAF
RFESEATRAEBRERERGEEREBBFRORFEE, 9T ARETH
RBERERETHERERR, WRERBLALE -G LR, HLEKPIF
AR P IS R B A S A AR OR R & AT ARk AR, (3BT ek
AR R BRGREHATRIE. EATIFERAL Y, REETHE-LEY
AR B REHATRAIRE —KR, BIREEZRE, ZEBHBARREREGR
FRBHE, LETELRL,

Wlde, MAAREATRERRGE ) —F A B BBERE RS, THEAT
—REBRFEEAFE, FESEGRARREFZER. BRRFRCLERTRE
T AR KRS AR KRR B PR E KPP iR THEe, BT
B R EREERERBITAGAETRAGEESAK, ERRGERELAK TR
FEGRBRERKFELRR, B, BREREREETELRFIRLIFEGE
Rk B AR R L8RP R T R 4938 & A RO R R BARSR B W ¥eh, sk hoak b,
MR LRERREN BREREREGRESL, REZRESIARL

R EART AR AR R B ARSRE A
3



WO 2023/284236 PCT/CN2021/136268

lhe, AT AR WAL 00 B R B X &3 AT BARSR B AR R A5 3] 69 B AR
PARRERTOABEARRESRERESHNBHX R, BEHACHFLRER
89 BRI & S8, HRIBZES X R AL B AR E S PTREAHE) B AR B 540

BE—ANTTATEFE AP T, B REREEROFBE) —ANELRBAEZMA
Fo K B GY IR R B AL

FELEY, 101, @i

R BRI R SEREALREBIT 6 B ARG G S48,

ATEOMRBALESAEEELBRAZENXE, REXKOELRE SN
e b5 B AR B AR KEEY BARR B AL

HA, BABRLEIERABM LA HEGERERLORESKME, Fik
R S E 6 L ARH = ﬁﬁﬂﬁwﬂﬁff VAR AR R R & 09X & BT A
R, FEHTAERS . THIEe), BB IEREA SN — BRI EE
(IS0 j=1~s}, BRiZE s MER H%)ci@ S8, EHENRARBMETHT— KBS
REARE, FEEANMERBFAESATOELERS S, FEGREAIREZER
TSR AR B EAEERESBIBRH X R L, 155

ERZHELREBRGBRRE LU, BAAZEARRAEREERERFE
SRR A IR I S, A EARBRAN A, BT EABR AN SEOREA IR,
IR G R R R RGO B RN S/E, HbF BRRE SR EFELE
HIESA P, RAEETEO T XA T AARBE A S/ 5% BRI SE0
XA, RIFEXIOFELRFESLARE BIREF S XTI B AR F 2K

TR, EARRBARE LR O — AR R IR IE BB S0, j=1~5} A K
HAMELRE R SERFEOELRE B R (0, j=1~s i=0~n}, BIHEANELR
A BERENFERREEAR PO 1A, RBARBRASEN IS0 F
SO A {SO; j=1~s; F &9 AE — A~ N B AR F L LT AL EMN
{a,s j=1~s i=0~n PHATHE o 5 ISO, RSO j=1~5} FAAE—A, DR A
LM ARG 7 XAF A KM Y AT B AR R S 1H IS0, X B8 B AR B A K
{a,; i=0~n}o Plde, BRI TAXHE BAFRE S H {a, s i=0~n}:

al i

: IS0, < ISO
(SO, ., ~IS0,)a, , + (IS0, ~ IS0 )a, ., =
a,, = o LSO, <10, <ISO, , o
7 ’ 150, > ISO,

a

5,02




WO 2023/284236 PCT/CN2021/136268

FE2ULAa A, R AR MAEE T R KM S AT B AR B ARR L S48 150, X
Bty BATRE Sl fa,; i=0~m B, FHPUSO; j=1~s) B9BAEA FIHHIEEY,

B—/NFTATR R0 P, e AR B B R R R GHITEMSR B
AR, ik

BEHENMEERAEZETAIEARRERETR —MBHFTREE S AK
HRE BIREIE:, B, BREBAMSMEOIEE ) —/,

DRI FAANE LRI S A XTI E ) PR iR g BAL AR < 1% L
AIEZAWNIER RS A, BES —ANMERBAEZ A XFKOELERE LKL
HEBRFE RGBSR ERR S

B AT B R B AR ER, §RMHENMFELRBEAE SMERITIRE, IR
BUAAME IR RIE S8 T 694585 & 540

Plde, FUARARIE AR R X &40 € — AR R IROLE S8 S0 j=1~5), &
FAMEER RN SETRE BBERER & 080 Z R BRAE R Frire B AIE,
MTZHREGRER —RAIEAR MBS T TRRG, HLBETRX LK
Rz a6y 2 TR A E SaTR A S AT E KF, StmaAL ey
BERRE S, HP, ATHRIEHBEFINOIRTBREHEFOESANAZENE
B, R FPELOERREEE L, THMHE, HBGTTANRELY
a

TR, EXRETETENFEEESTT, MiuEastEicg 0 F,
Bl & & B R FW, AR 3 AR P ARIE® B AR A RE R IR S 45 5 0 R {100,
400, 1600, 6400, 25600, 102400}; EH—AMERBELEZMAT, FHHAT 48
PRI RFEFIRBE, oadThEY, ARFSBTAERNLTHRAT, £4
RE m MBI A AR B AE. RBEEN AR AR SME T m A
G RAEH o BRI B KT, Bl 2 BN R RN ERFREETEZ
e X7, AR ELERALEIENELRS IR, RERBIIAIZELBEEZ
{hiFe e R AR 69 E L2k 7 S RO R B R 2 AR 25 5R

T, LBREABRIAWSMAROIE—AN, FRBRRFIFCE RO
— ARSI LI S AR B AH, E%&%%%l%%@ﬁ% HA,
S[A BB FARE R AN A B ARG B A RAAREAZ LRI S E A
IR A ZAZBGXE, AL BIRERS ﬁ,ﬂﬁ@wﬁk%i%ﬁﬁﬁa
RIE I ZAEZ M AL X &, &SR F ST F bl B3 8 B ARk F

5



WO 2023/284236 PCT/CN2021/136268

S

3.
BTGRP, 5 AARBEAELR LI S AT E ) Bk
e B BB R AR L8 B AR B AR, Bl

FR BRRER AR LFRAXY: rm=Yax: £F, x£78

WA E G BRE R R B, V) AT R T A AAMEE R B K-F6% B 75 £,
nkTERXGBH, o AHFFRTRE SL

AREIERIFE A ZEXRKGE S RRSRE BRAEEEFAMMEE B LR
FFHE, #E-FHARE B,

AREIERIFE A ZEXRKGE S RRSRE BRAEEEFAMMEE B LR
KT £, T £iRE B,

I Hdn e A e 7 Z AR BAR T A 2D nrl AMERAER R 6948 & 3T,
AT AR B K&K XARIEIR 040 2 AR 2 R B AR08, ARG
ERER LTS Y

Hob, BB RKFEZXATEAMEBGESRE T £ (B KFHENA)
EREZEZMGIBXR. ALEAT, BREREREREORBERSE —MHR
Mibrn-g oA, R RpFH2E5RFRAZAGIHHXRTH T @69 &HHK
* 7

Vix)=k-x+0’;

Hop, FXEAF—ARGRRER, KRFETEERETEREL; #
SR BHMRE R Bk oo R T BBREREKF, SEMLKEEREORA
WEEMmAk, BERALABAEE—TRE, Plhokp T 250 FRAZNGE
S dE RN AR, AT IR EMNEBREIRREEA, KPFRAEP KA ZR
KEHOHB X WA RF TEEREFRAZIAGXR:

V(x):Zaix’;

HF, ZRMALHOBE n THREARREREORITRFEHME. RAF
ERRXZ, B, n=2R—NERA; 548 {a; i=0~n BP AFIRE R
EAE, SRMREREORAREMERR VOERTRET £, AERFEA
B SR E T E BRI EGRE KT,

B bRl e R L, B EAMERR R AT 0 m WA R B AR,
HH AR m MR EIE A —AMEE LR ME, FEFHRCER L B

6



WO 2023/284236 PCT/CN2021/136268

HHEEESE m MBBREIELEE AR E LT £, 335 E2HFCRBIE V. HiE
LARERRERFEEXT o0, HFTFHFLERTTOEE—MREMA,, K
P75 EATE BAR N B3t S As B a8 FAEY (x,) B B it L AR B KRR A X g
B £ R Wﬂx)meo@%E.%w¢$%%kﬁ¢ﬁ BT AR R
EAEAFA LA, AR EVERZRFYRE B fe iy 2R BT AZE Y ntl
AMEFAATR 4G x, v (x, ) F s, B AAY 12 & (A 5T LUAR 4B 52 FR 1 L ot 47 44
&, BHTAERE . BB x, v (x,) R F 369 BAHE RN B BURR B AF R
AP, & o+l AR ERTKE, FEGFFRTRFESHOE. Bz 7 FREK
A AR IR R S8 09 IE R B A

BEARABAR & XA AT S B ASRYAERT, AR ) R E#HITRMA,
A, RAAEAR LV PR AR EER R x, - (x, )R E, R 2ne1,
0| AR B KTk ik Xl T XK

a, ' ox"t o x 1 Vix)
n n-1
Lo g G| xo|® R o m T ) ey
a, x" x"t ox 1 Vix,)

BRGERRERELER T OSE—BERFEAE S0 j=1~5), AR
HNELFEAE SETOELRE S M a,; j=1~5 i=0~n), ZPRELSKa,
REF JANMELBAESATE | MR E 54

BB 102, s AFER BAR ST A0 5 IR R AL 2T, (T B Ak AR e A b R Ok
1% o

S AFR R BT T IR R T R R, HRRE R E RS
it e Fi. =PI, A ERTEGLSE, B RERSGGERMBESEEK
FEAAXARBREZREEEREZTEAZNWBHAEZ, ALEL2HFEREAHR
iEEFTE, NWEEHRTLEREL, MR RFEREATHTHRBE, &
TR AR ERA RO RS, HRKRE LS00 % LERALITE R 5 kBT,
S AL 6 A0 7 G 5 AT AR S TR . HMEE . PAEIER . WAIEE. T8
T F, ERTERE,

B—/NTTATR R P, bk AR RS ATRE . HEEE. PIEE
. LR R F @R

Blde, R T PIFRFFIE LS BAR T 0 a5 4540, A0 J8 0k A 32 T UK A 3L

7



WO 2023/284236 PCT/CN2021/136268

AEERFEELFALGRFIELS TIUARSEEELRENEE N =Z,

P 3% 103, ARAE B ARR B A Ao 7 0B BARA E AR WAL G R B K4
&R,

AR 5 SRR T B P B KPR RGGEFEZ X FR, HLiRE
B ARSR B A H A & R R B R vh 090 5 08 ok AR T VAR & A L MR a5

g

KFfE+T 45 %
B— AT R0 %, 3% 103, 6.3
R BB REREOERRERFREXA: P, Zl s Kb, x kR

YRR AR P BARME R SR EAE, v ATATREGR T 545 R B P
EI7]‘$4§i7%,25\5éﬂié'34?7%,‘.5\%"%<)@ KF, n R TEARNGRYL, o, WEFREHR

8 AR B S EF, MR RR S R B BAL KN A R

AT EMRREKFEZ X, HRIEBIRRE SR oL B P HMEE
BRI FALAEFAE R RARE KT, FEREKRFE, HELREGGR
BRI R

Ao, RERFERETMANHFLTRERPE—MMLENRE T L0
HE. ARELAET o, KA FZAXNHHUATH XKML RE T £ 5L F R EZN
WEFR, AT EERERSGORBERSEKFREAX. @ T BARRESHHE
B, ATEBREFRKFEEIXNT M, i=0~n) A, HE P RE BREBPH
RBRRFKFEEXT G, FRAKGRE n AR ZIELRF B LI LA

JE

Ao

w T IR AR S AR B B KR, R BAR AR &
—AMRF Box, AR R A N B R 0 BARSR B KRR X P, 5 R RE RR

Vo, AR FEKFE 5 A8 R4 E AL 64R R AR ARAKS 0 8 R BAR P 69 A
BEAE, FERERFR, RIEFLRRBRRBEKFEITLE

fé%W1ﬁ%%?*%%ﬁm%ﬁ%%%!@&ﬁﬁ%%%%ﬁ RS
FR BB RLTE ERER

AR AF R BAR AR B KR A 0 2 R B AR S AT R Rk, FAARERARL P
B AL B 69k B R IRE LS AT A 3 R, RS FRAR

Blde, ARIEZR P KT EERB A LREMRG B LRBE, BREZAE
ERIR FITAF LR AR RA TR, FRHFLIRERORL T LRE

8



WO 2023/284236 PCT/CN2021/136268

P

B —ANTTATH SRR, T3 104, @45

Feeg K- 5L R AR A8 8 4 B LT B, A RA R R

A THMANGGBGRE LR AL & RERTEAREE, FRHFE%
R R4 T EFRE R

Hop, TR GAG RALE B AR ML CNN M 4, 8t 1k 3k A48 & o
T INGAF B 5T BARR B 10 R 4509 AR R 25 22 H) TR 2, 9 4e T R Bl U-Net.
DnCNN % & #89 CNN £ F % AE A ﬂ%?%xﬁ%*

Blde, HArik B 5% 5 K-FESAT JE I N 69 B B TR A

W%%%Eoﬁﬁ,l%%ﬁ%ﬁwﬁﬁm%%%l%%%Pﬁ%\ﬁﬁ
&,Eﬁ%%%!% T ey, TTARILEAFE FRZR. P, &
FR RO RAE R RO RBBER T BN R B RF— .

AT AMEERAZE, FEREEERAERKFERGES IR ANBRA LR L6
PEFEN, T RELTRRBROTE AW, 8N h, BiEH N, B®E
KFEESHFEREBRGR T, R ATE. S A, BELEHA w. hy
c; ¥R A RE LR LT HE, LA ABEER LA, KT
IHHBMNEE, A, BHEHK %Jﬁw\hzco

AW 3F L 3 05] 58 i1 K AR R B AR AR B R AR 42 A SR LT AR AR B K
TR, RS EARRE KA KR, ERFEHFERARGBNEIKE £
R EOERLRE, AmEIRE AR THEMNARERERERESFHE N XRF
& L3R E A,

2 RAPEHE—RAPPHOEGE T LERREGENTER, KAFHEMTE
BT LR RS ITE RROFE . B2, ZEIOE:

BAR F 5 20 2 A3k 210, R B AARAE R et Ak AR a9 AR R R R &
HITEBRR IR NERRERC LR, BT EA LSRR B AR A
B

%

!%% TEIR AR HE 220, X F A3 PTE ARk AR iRk, 153
Bt o - AR 09 40 o U8 Dk A%

w5 B R AR H 230, % E A ARAEATE B ARSR B AR A AT R A R o AL
R AR B BRI 2R



WO 2023/284236 PCT/CN2021/136268

BB 240, % B N ARIEHT SR B KT A2 X BT A R B AR AT
BA LR, (FE RS R ARG RAT LR R.

AW i 5 AR T A B AR R B AR R A A R AR £ A R LR B AR B9 B K
T, REMEREEKFETORE, ARFETERARORNEKE £
R R AR R, AR ERE R A AT RER R ERESE N CRT
4 Eoy3RE 2,

Blhe, FrXEEOIRESEFRCALE, 05

MREREREL LT, REAAEENIFELRIRE RSB T BT EBIEREXR
B —0BHBREE Y RRARE BARAE: AP, AR R S
BIEE T —A;

R EARAE LA, BENDIRAEEAE LRI SE LB TEE D
kAR T AR T AR IR I SRR F AN, BE) —NE
HIFEAE S B XK ELREFLAMACTABRRERERLEOEGRFREE
£,

Blde, RELARARLEL, KEH:

7 BTK l%m%u%%l%%ﬁﬁ%%ii%priwuﬁﬁ,mﬁ

T EAME R B BARME R R EAL, V() AT A T AR BARME R BB KR E
T E, n kR TERANGRI, o AFRERE LK,

RABTAAERIR I ZMAXKGTAE ) ARSI B RBEEENEE
B B O R MG, e AR AL

RABTAAERIR I ZMAXKGTAE ) ARSI B RBEEENEE
L EAL T £, AR T7 AR E BAL,

BT R A BAR A i 77 242 TR P AR £V ntl MEAEATR R 8
s, AT A WAL =R B KR K KARE PR AR & 380 € PT R AR AR R %R B 5
BOGAE, PR AE TR S BB AR R B A

Blde, HTAEABRBRREIFRTEROELE) —NELB A S Al XK EL
ES R =&

ARGy, BRRE S AR, RE R

3 72 P TR AR S A R T P A TR AR B0 B AR R 80
AP B ARIR R AR AR R R AR K B, ARIB TR R

10



WO 2023/284236 PCT/CN2021/136268

TRk %R B AR BT B AR B A K BREY B AR B 540
W% BRI, XE A
e TARBER R RSO EBRRERFREXAN: P, ZW P

TR IR R EAR T BAME R KR EE, v R TR LR ER T 5ATE
Y BB AR T BARME R A RIKAE F RARFE KT, n AT S AXNNEY, o,
AP A R AR B AR 24 Hb, kg mﬂ.%%ﬁk%%%.
1% 69 BAR K A8 B

AT AR AR B KF R X, RAEE
b AL E BRI R AR R AR
ALk AR AR B KR AT 2 R

Blde, HEREHR, KEHR:

T sk 7 oK B AT Ar ok AL A8 4 B L AT B2, ARSI E
1%

AT AN B RF LR R AT & 0F MRS AT LR 38, 15257

LR AR RL T LRER.

Blde, P40 R AR R S AT . HEE . PR, WA IER
TR RF IR T k.

R 3F R A5 P AR A 69 AL B £ B T AT R P 35 E SR A P AR A Y
B ARk, B&PITEBRET R TEMLG R IFR H2R,

H AR B AR A ik sk B
R, FERERFE, HAT

.

3 AATIF—FEMIREN—F 8 FXEOEHTER, 3 TE
THRFERAAPIFER T X THMEETEE120ER. B3 276EF54%
12 AR R — AN AP, T R S K P 3 52 5615 69 2 fe Aedd R S B A SR AR AT R o

B 3 P, €A 12 G R E R AN X AR, £TRE& 12494
HITUALHEERRT  —AREZALEERELEET 16, R AFHEE 28,
HEETRZREMS (OHEARGHET 28 FLEET 16) 6954 18,

a&m%w%%a, EM PO RSAT, AEFMRE é&&%@%%
EEHE, SMEE WA Aeigspn, AEEREERNSZHEREHTHLEE
é%m%%%ﬁ&&oéﬁ%m,ﬁ%%%mﬁbﬁﬁxﬁ?lﬂﬁﬁwgm
#) (ISA) B &, #BEARREZH (MAC) &, ¥mA ISA E4&. ALMMe-F

11



WO 2023/284236 PCT/CN2021/136268

R4S (VESA) BB EXRURISBEH4ZE (PCD) B %K.

WF KA 12 BAEIE S AT AR AT AT o XA T VR AEAT A
BAETFIHE 1217 E 6T AN, OFELHRERIESREANR, T
T A5 5 69N

FAGMEE 8 TUOLEH KM AMBEEN 8T AW E LT EN, 5
eI ABRAHEE (RAM) 30 Ao/ 5 28 A A4HEE 32, ©£F%4% 12 7T 24
OB RCT BN ARTHENE., HERBAEHRBETENEREMHN R, X
EAZED, BHEARMTAERENZERTHENG, EHRBENR (B3 K
B, BERARAEBHE). REE 3 PRTEH, TUARER TTHHIF
Bk WMEE (Bl &) B EWBEAIRHNE, ARMTAFHIESREXLE (F)
4= CD-ROM, DVD-ROM &:H KL E AN R) B EIRBNE, AEXLFILTF,
FANRENETAB T —NRE ZAMENMED LR 18 Mk, FHEE 28
STABERE S — AR o, GAEFTREH—H (FleE ) —AN) ZFER,
X AR A e p BT B VASRAT K W 3F S AN SR A1) 69 2 RE

AA—m (B —A) 425 42 A2 F/5 A T A 40, 5T VLG4 /94
G E 28 %, AHNAZFES 42 OEARTRERZ L. —ARFEEZAM R
AL . R CAE AR ARAL IR, KT P ey — AR AR m A T Rk
AR IRIZ 0 K I AR AL S 42 38 F AT A 9 1F P 3K 69 5556 15) o 49 Zh fik A
IEVR

®FRE 12 T A —ARSAIEE 14 (Pl &, BERE. BT
B24F5)iBfE, LT E-NREZANMEARF R E5ZEE 12 AL XEE13,
Fo/ R GEFZIEE 12 85— AREANAR T REHITEE T RS (B
Mk, ARMAZESE) @42, A TEdmAmE (V0) #o 22 #
o FHE, BFRE 2 BTUGELIMLERS 20 5—AREZARE (Hlde
BB A (LAN), J 3B (WAN) f/RAER%, PleB4R) EE, 8 3
e, MEERS 20T 8K 18 5 TEE& 1200 L vitidiz, w49a,
REB3IPRTH, TUAEHE TS 12 &AL CRSF/ B2, 0
RIET: AR, R &IRA R, TR E T, SR EF] ., RAID £ 4.
B IR H) 35 VA R AR Ay Bk R

AT 16 BB EMERAGHEL 28 PI4LH, AdMfFT S
AE L VAR S AR AL, Bl R IR P IF R AF AT REGEBL T LR &, L

12



WO 2023/284236 PCT/CN2021/136268

#E’«%}%%ﬁﬁaﬁ%%% P A% 49 B AR R S iR & AT IR SR B AR A7 B 6y B AR
FRE R, R PTIEAFFR B B AR B A4

ﬁﬁu%%%!% Fram s g f A 32, 15 B PR Ay Fonk BAR 69 0 4 D8 R B
1%

ARAE PR B AR B A A BT R A0 3 R 0L B AR E P R A R B AR 69 SR B K
FAE R

ARIE P B o K A5t e BT il fy L MR AT A R 0, 15307

HAFFTREMROREE LRER,

KW iF R LR T — A AT AR, X EAMA T AR,
ZAL P A AL I B PAT IS R Mde K 35 L3P TR0 R T £ ik, &35

AR AE TR S S A R AL 69 AR R R & AT LR B AR R A B 0 AR R B
R, R ITAF ARG BARSE B S

SR A LR RS T T R R A, SRS LR BRI R
1% 5

ARAE BT B AR B A AR BT A R O AL AR B P A A B AR B oK
F ALt 4

ARABFT LR B KT AR T AF LRGSR A SRR, FE AT

AHFELREABRORLTLRER,

AW KA 69 T HALA A, T AR A — AN R B AT AL R 8 A
AT A AT AT VR B AT 543 5 AR AT 3%k A
Mo THEMT LT de T ARG RR TR, B, X, wE, 294&.
AFEFHROFER, FEREMH, FEFALGAL, THENT ARG
P EAKRGE T QEFEGN L) 04 BF—ANAREANAFEORERE, B X
B, A, BALAREES (RAM). RiLA# S ROM). THRXT %

F2 7 3% 4 5% B(EPROM R A %), K &F . 4% K& A a2 & 73k 444 % (CD-ROM),
KGHBMN. BEMEN. 3E LAY EESEN AL, AR, HHEM
1 BT VA RAEAT 6.5 R A AL B9 B A, GAR R BT LAAR A8 4 AT
FY%., REREBMHERAREELELSE R T EWT L FMENR T ALIEY
S B AT 38 B

T HEATEGETAR T ALIELEE b RFEN B R — A0 EH09 8

13



WO 2023/284236 PCT/CN2021/136268

25, X PARET HEMT 242K, ZAEFGHIEEZTTURA S
B, QHEELIRTECEET, LEFTARALANETSENAE, T HEHT %
AAE 5 LT VAR T AT 3 B AR A AT T B AT AR, % B
BTN T AR E, R EEHMATHRSIATAL, RERESHER
RAHEHHEHERGALR

T HAU A L 6,8 A AR 5 KL T A RAEATE G A9 A Bt e, AR
RTAE. ©&., A8, RFFF, XF LA EELENAS,

TAA—F RS HAEF AT ETREAESERBE A THIT AP FRMEGT
AL B RS, TR BT E F Qe @ @t £ 6942 5 5 F 4= Java,
Smalltalk, C++, L8155 MY TAZ XA/ LT E T H"CE T R A4S
KiTiEE. BERDT AL AMAER Pt LA, o e R Pt Emnt
AT AEA — AR B AF QAT AR Pt B LIS AT AL F Lk
AT AF R AEZAEITEMNIIRS B LT, £ RZAZT EMGIER P,
AL AT A T F AP K6 2 0,46 B R (LAN) 2™ 3% M (WAN) & 3 2]
APt Em, &E, T UARERINE AL (Pl ) B B 45 IR 4424 B k8
A RFREE),

14



WO 2023/284236 *x %'] ‘Q_ )1{ _:'5‘ PCT/CN2021/136268

. —HPEARE AR A,

#E’«%}%%ﬁﬁcﬂ%%%l%é’a BIAR R R 3R & AT AR R 5 AR 2 47 B 09 B AR %R 5
FRE R, R PTIEAFFR B B AR B A4

ﬁﬁu%%%!% Fram s g f A 32, 15 B PR Ay Fonk BAR 69 0 4 D8 R B
1%

ARAE PR B AR B A A BT R A0 3 R 0L B AR E P R A R B AR 69 SR B K
FAE R

ﬁ%ﬁg% %%%ﬁ &R AT A R B AT R4 AR AR, F AT

AFERRBORLT 34

2. ﬁ%ﬂﬁ%*lﬁu%ﬁ&,ﬁ*,ﬁﬁﬁ%ﬁ%%%ﬁ%%ﬁ%%%
FEHATEBREIRE, A5

BEHENMEABRARESETBIHNEARRRERENR —0BFTREE )
MR AR BAR AR, B, TR RERAIAAEE ) —4;

WMIEFAFAAELR A ZERBEOFAE Y ARSI BB RIER T
I i ANME 2R R I8 3 15 69 1% Pﬁﬂ W BT i A AME 2R R R 38 3B A e TR
FME LR A S AE K ER 69 R Rk B A AROHA ST T R BAROR TR &0 AR B AR
7R,

3. RFEMANER2 rik ey ik, R, MERBHIEENELRFANE EME
KRIKOGPTIE 2 ) T IR A AR 2 B AR 69 2038 54 2 BT iR A AN 20 R A 38 S (B 09 iR b 2R
B A, i

B2 ik B R R XA AR KRR XA V()= Zax PP, Yk

T AR A R BAREE R EE, V) AT R TR L B AR R R F KT8
RETE, N AT ERNNEE, a AFERERE LK, RTHAEAMMELREL
WRETHARZNE I RELAR, &P, n HEH, n=1, 0<i<n;

MBI A FAMELR A ZBERBEORAZT Y ARSI E BBEORIELES
MMEF & LR IHE, HE-F iR BAL;

MBI A FAMELR A ZBERBEORAZT Y ARSI E BBEORIELES
MMEE S LR EET £, HEF LR Big,

MR R34 i BAR A BTk 7 2472 AR P A £ ntl MERER R 49
&5, AT AR BAR SR B KT Rk KARIE BT AR & 550 2 PT R fF AT 2 o

15

S
%



WO 2023/284236 PCT/CN2021/136268

BB BAE A PT L B AR R IR 03 A 69 E R 7 540
4, BRERAEK PTG T &, LP, ﬁ)’T 45 &
AR SEAEE ) — /MERBRERIG S(E T & @r iiﬂz?sj’@iégﬁﬁa‘é

BRI 5 B 54
ﬁﬁﬁ#&%&%ﬁ S AF R BAR B BAROR SR & AT AR R 5 AR AT B 69 B4R
REARRER, ARHAFERERY BARRE S, @5

%&ﬁ l%m%u%ﬁm%ﬁk%%%lﬁﬁﬁaﬁﬁhi #A8;

ATHABRBAEIESMEE ) —AMERB A ZENXE, RIEH
HE S —AMERIFE AN SEXIKGFELRF HSARAR 5L B ARRF S KK
49 B AR B A4

5. RERAEZLK 1 FrRey Tk, L9, ﬁkﬁ%ﬁ B ARk 5 B A BT i
w4 e AR AA R P LR B 6y B KRBT 4 845

AETEEBRREREOEGRERKFREXA: TV, Zm R, wk

TRTE A B IR BT B AR R R, VAT LRESR T 5L

YRR BT BARER R XK R RAR A K, n AR S XA, a.
AP R AR EAR G B AR B A4 b, Pk IR B B AT R AR B
ey AR K AR b, n AR, Harzl, 0<i<n;

AT MR B R RAX, REMEDIRRE AR AT IR R
%*%A%%$%%%ﬁ%iﬁﬁ&A%%5%%P$% Iy S
T BT B KT B AR A B iR Ak AR GGk B KT A0t 4

6. RABMANZK S Tk ey ik, R, ﬁuﬁ%ﬁu%?%%%ﬁ&%ﬁ
Pt Lt AR AT A 3, R BB RLE T R E X,
045

Kk p o K-FREMAF R BB ARE LR LRHTHE, FHEFRE
1% 5

KT 269 BAL SR B TR R & st ATk A 51 AR sk AT R R 22, 13 2 A7

LR AR RL T LRER.

7. RBERFEZERK 1 A TR, b, TR &R R S8,
WG R . PAEE R . NI E R R FEIE R,

CATEMRE SRR E, A

16



WO 2023/284236 PCT/CN2021/136268

B AL, ﬁﬁ%ﬁ%%%ﬁ%%%@%%@%%%u%ﬁ

R Ag ek B A
ITRBRFARTFRGRG RIS RE, ALHEFERRBEYEREE A
L

RAR AT ek B3k R E A LR Bt Tk A 3R, 3B AT

W Aok B AR 69 A0 Rk BAR

R E R , REAARIEPTIR B ARSR B S e BT R A 4 R R AR A
BT LR R RE RS R

B AR, REAREA LR E KA SR AT RS REGETR
A FR A, FRTESLRERORL T RS

9, —Hb¥ Tk &, Oi5:

BV —AREE;

Bt E, RENBHE S — /ML,

LAk & /fAﬁEﬁﬁgé/fA%E PAT, TR E S AR
R R IMAn AR 2K 1-7 PAE— PTG BAR T 25 7 ks

10, —®HEMTEEMANKR, & LEEMATENALRS, PTETENAEAS
A AL B B AT B R A A K 1-7 PAE— P 0Y BAL T £ 7 ik

17



WO 2023/284236

AR T X 7 ok M PR 4 G BB CR B v o iR AT R IR 7 o e 15 21

R BRI bR 45 R, e 7 B BB B ARl 7= 24

S R ST D AT , 79 R PR T2 D

LLS

I

R bR 7 2 ORI D o MR R 7

(ENEEES

HRGE R e Al T 25 R A5 B e B R AT B &8 R b, 15321
fr bR R R 5 KR R

K1

1/2

-

PCT/CN2021/136268

o



WO 2023/284236 PCT/CN2021/136268

210
P 15 1 75 2 B S A T
‘ 220
B0 R R A e
o 230
g P ISP A T AR B e
N 240
5 2 M s
2
12~_ .
B R% ”
0 ROUTHERE 34
J
RAM |«
16
L\
Wb FE BT FIEZE (e 10
{J 4
’ 32 47
18 L
24 22 0
Y Yoo i) y
LRy e /O] X 28 385 i
A
14
Yoy
AN £

A3

2/2



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2021/136268

A. CLASSIFICATION OF SUBJECT MATTER
GO6T 5/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6T

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNKI, CNPAT, WPL, EPODOC, TEEE: E{%, M, Be s, FRE, 18K, fliil, BL, 3845, image, denoise, noise, calibrate, filter,
estimate, exposure, gain

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 112513936 A (SHENZHEN DJI TECHNOLOGY CO., LTD.) 16 March 2021 1,7-10
(2021-03-16)
description, paragraphs [0024]-[0048]

Y CN 112513936 A (SHENZHEN DJI TECHNOLOGY CO., LTD.) 16 March 2021 2,4
(2021-03-16)
description, paragraphs [0024]-[0048]

Y CN 104021533 A (ZHEJIANG UNIVIEW TECHNOLOGIES CO., LTD.) 03 September 2014 2,4
(2014-09-03)
description, paragraphs [0046]-[0063]

A CN 109285129 A (HARBIN INSTITUTE OF TECHNOLOGY) 29 January 2019 1-10
(2019-01-29)
entire document

A CN 104504700 A (CHENGDU PINGUO TECHNOLOGY CO., LTD.) 08 April 2015 1-10
(2015-04-08)
entire document

A US 2018025474 A1 (ALIBABA GROUP HOLDING LTD.) 25 January 2018 (2018-01-25) 1-10
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

29 March 2022 13 April 2022

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088, China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2021/136268
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 112513936 A 16 March 2021 None
CN 104021533 A 03 September 2014 None
CN 109285129 A 29 January 2019 None
CN 104504700 A 08 April 2015 None
uUs 2018025474 Al 25 January 2018 WO 2018017866 Al 25 January 2018
EP 3488388 Al 29 May 2019
CN 107645621 A 30 January 2018
HK 1250293 A0 07 December 2018

Form PCT/ISA/210 (patent family annex) (January 2015)



EFRERIRE [ P F I 5

PCT/CN2021/136268

A ESIRbaES
GOBT 5/00(2006.01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
GOBT

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

7E B s 22 i 2 8 FF FE TR B (BB EE R A2 B, FUE AR IR D )
CNKI, CNPAT, WPI, EPODOC, IEEE: EM%, Mg, BRE, R, ¥, fhit, BB, 1MZE, image,

denoise, noise,

calibrate, filter, estimate, exposure, gain
C. EESprats
%k Ay SIS, WER, FREBMCETE AR AR Bk
X CN 112513936 A (FEIIT REGIFHAHLER AT) 202143 H16H (2021 - 03 - 16) 1, 7-10
1558 [0024]-[0048] Bt
Y CN 112513936 A (FEIIT REGIFHAHLER AT) 202143 H16H (2021 - 03 - 16) 2, 4
1558 [0024]-[0048] Bt
Y CN 104021533 A (AT TFWAHEEREAT) 2014F9H3H (2014 - 09 - 03) 2, 4
1 W 558 [0046] - [0063] Bt
A CN 109285129 A (M&/RIETMLKZE) 20194E1H29H (2019 - 01 - 29) 1-10
23
A CN 104504700 A (FESRERIHEEREAT) 2015F4H8H (2015 - 04 - 08) 1-10
23
A US 2018025474 Al (ALIBABA GROUP HOLDING LIMITED) 2018 F1H25H (2018 -01 - 1-10
25)
23

[Nacssepprecms: b . LRI R

* G R R AR, “77 EHFHBIER O 2 e A4, 5 RiEARIRA, (B0 THERE

E[

SEXT UL SR ZE SR RRARBE g S, BORT E ) —Fa 5] H S0
E’J/W‘EElﬁﬁ%l)ﬂE’Jﬁ%‘lﬁﬁ%lﬁﬁéﬁﬁ%lﬁﬁﬁiﬁ (G IERES

i B )
WREOSKAT. FH. BRI A T8

AT B SE T bR #iE HEIR T BT R OLSE A H RSO

“Lr

“g”
“p»

“A7 WATFFRIRER B T A SR — RS B A B B AT S SO
«p» E[;,ﬁEFl%E[Eg%;{EZZEQ\\ﬁEgE%EE%EE%%U “x7 BRI, BRI, INEBERRP AR R

?ﬁ%ﬁ' R AR RSN

“y” fF ARSI, B2 7 il 2 2R A e f

LG g 0 AR AR 508 i 2 LT, KRR K
Eﬂ/Tﬁﬁ@J e
“u” [FRBRERMEISTH

IRl B iz 2R S o e A ) H 341

V] oz B4 5 M 2 1 341

o [ b BT e X B IR i 65 100088
fEEE (86-10)62019451

20224FE3 H29H 20224F4 H13H
TSA/CNF & FR A0 MR 2y ik ZRE R
] B 2 50 R 2 4R) (TSA/CN) s

HiE 510 86-(10)-53961531

PCT/1SA/210 3 (58271) (20154E1 1)




B ERS s
Bk <[ 5 Eg\
KT FIRERIRIES PCT/CN2021/136268
AN AN
Ko s 51 A S RIS (E‘;E/E'E) I @E/Ea)
CN 112513936 A 20213 H16H T
CN 104021533 A 20149 A3 H T
CN 109285129 A 201971 H29H T
CN 104504700 A 2015F4 A8H T
us 2018025474 Al 201841 H25H WO 2018017866 Al 20181 H25H
EP 3488388 Al 201945 H29H
CN 107645621 A 20181 H30H
HK 1250293 A0 2018F 123 7H

PCT/1SA/210 R (FMIREFMM) (201551 )




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report

