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(54) Title: TIME-DOMAIN INFORMATION-BASED ADAPTIVE VIDEO PRE-PROCESSING METHOD
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(57) Abstract: Disclosed is a time-domain information-based adaptive video pre-processing method, comprising the following steps:
step S1, reading a frame of video image data; step S2, obtaining a time-domain information-based weighting coetticient ot each
pixel; step S3, calculating a bilateral filtering value of each pixel; and step S4, enabling a processed value of a pixel point to be taken
from an original pixel and a weighted sum of a bilateral filtering value of this pixel according to the weighting coefficients and the
bilateral filtering values, so as to obtain a video pre-processing value. The present invention processes an original image based on a
bilateral filtering value and a weighting coefficient of each pixel, an obtained value being a weighted sum of the bilateral filtering
value and an original pixel value. A boundary saving effect of maintaining time-domain information thereof unchanged in an accur -
ate motion estimation and relatively-stationary region and achieving noise reduction by means of bilateral filtering in a severe mo -
tion estimation and relatively-inaccurate residual estimation region is achieved. A time-domain correlation between front and back
video frames can be retained to the greatest extent, a code rate is obviously reduced, and the subjective quality is obviously im-
proved.



WO 2017/004883 A1 WAL 00T 0000 O AT

REERAT:
—  BIEERRRE GRS 21 %03)-

AR N TE—FpEE TS B 0 B @ M AT B %, BIRINT . DR sty A MR R G HE; DR
S2. PAGHARREE TG BRI AR PR 3. iHE SRR VUL BHE: DR s4. RIEINARERIN
JAYEPAE, LEACH SRR SRR E TR R S R SOLIE BRI AN, SRS BME . A<k 1
H T JAR R XULUEPE RN AR B R 6 PR, TR A5 BB XU e DA R A6 SR AR IBURN,  SEBL
TAEIBB Al THEERR DL SR b DX OR R LSS AN, FEaa sl IR 2 DL RS 22l v A AN VR ) [X 35
3 XL Y I ST A R P 3 R S8R, P R PR b O B LA T 5 Mot o ] P B S DG M, I [ B 3 B I
OB 2R B A 1 LS B 4R T



WO 2017/004883 PCT/CN2015/089105

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]
[0008]

Ui

KRR FR: ZTHE(E B A B & N AR T 77 VA
BRI

B HI R AR BT, o oI B B B T 85 B i AR LA B
F ik
HREOR

PEEEREBORIIA R, THESBEMMMB I LM LR, SEARImTE
B ANFSREIPOE R B — ARG i AR EHEVC ) & R L — (A bRifE
CERE(L 7 50% 8%, & T — T IURGR bR R B SERR A R A 598
R R RN A, T A AR B R BOR, W] DA B RS TG
R ARG T H o &

AR FRAL BB A S AT A i, W HA TR — RSV RE, FEAD
s T GRS R AT iR S ZFOMR AR, AR FEZEHE
TESTHNBIL . MEMERATSE 7% BT IRSGE ISR SIS FIINDR S5 & B FAL
BT IR AT LUE RO S T AR SR A 05 B i AR

FEH W EPRTIAL BRSO, 258805 R B B AR 2 2 ORI il 2 (] B et
FERNE, T & R AR AR A B 5 SR o
SN

AR IR T BB RSO PRI, et — PR T iHE B B & BATSH AL
%, USRI ol (A (SR SO, FRRR RIS E, T F =

EEINR) AP S

S EUNES

B LABAR R, AR R % — M T RHSE B8 BiE b
MIRAACE 7%, HPBAT

DERST. BEA— MR A R

AIRS2 A BREET NS B ATINUREL



WO 2017/004883 PCT/CN2015/089105

[0009]
[0010]

[0011]
[0012]

[0013]

[0014]

[0015]
[0016]

[0017]

[0018]

[0019]

[0020]

DERS3 ITEABRR ICAIBBIA;
HRESA RIFBINBAEFIRCAIERE, HOEERRE ARNERE TRERL
PGB R TGD IR ERTINAFA,  RIRAAIARAL FAE

—H, HATAIRS U, X S — iR A AT A
W=D, PRS2, TRIEEBRET BT MITRENIARE, 4
FIEEIETINER, IR Ew (TR AT

\

(1)

TR (1) 1, pAMETREME, QF Lp AT OHUE R/NRE X,
TMResidue ,(p) HQIXIHF R R S NS AT HIFRZE, Thresh 2 fERECHE R
23

—GH, EPURS3H, JULIRIAL (p) T E AU F:

(2)
FEAF (2) . QANGHIERAE O KD, Tp) it EBREREE, Mwop, q.00)
Mw ((p, q.0 )7 A2 RERAEER, 23 H T AT R

EX‘ §§~ i\% ig § “g AAAAAAAAA R b §

(3)

¥§§$%%§§§§m§§§§i\

4) -
—, FEURSAT BB Y SRR ERTE AT



WO 2017/004883 PCT/CN2015/089105

[0021]

[0022]

[0023]

[0024]
[0025]

[0026]

[0027]

[0028]

(5)
EAK 5) T, LeeRERE, e ZBRIICIIEIEE, Thresh 7 E
f, HZRXETHERERSFEITEREMET BEN, MRS ERREAS
AR R
(GE=Yve s
IR LAEARTT R, ARHER USRS T R T
EREIIBREL, FHEE T2 iR ERIBURE RN 505 R
MR ENIER, FETIODRBEM NN AR R R RE G, FrErEg
SEER e VAR SGIE R A A R IA R R AR, SEH T AEE s Al T B DL
AR B AL X R IS BN, Az sl i B DL R BRAf TA AR
PR DX S IR S B M 3 7 CRAFA0CR,, mT A AR BE M £ B A i )
WAZ TR ARSI e, IR IR ERAS A2 RS R ) R R R MR R R T
o I P ) e 22 351
et P 15 A
P 1 7R IR T IS B B0 B 3 AT LA B 5 TR B RE SR
el 22 7R B T ISP A B ) B T AT POLA B TR )5 0 R T A 471
INEESIEPY Gl e i1
Pl 32 7R IR T ISP A5 B B B 3 AT PILA B /5 TR AE 17 4kbps I EL G % F 71
g LA R A B G ) 3 371 o )7 75
Pl 7R RTINS B B0 B 3 N AT LA B /5 TR AE T R 646kbps T PartyScen
e 3TMRFZ1 P X380 HoR T o
A2 WSt )
A PR SERE T 2
E VAR, TEANREVBOCT, AR T RS B R SR ] T RASFE R L



WO 2017/004883 PCT/CN2015/089105

[0029]

[0030]
[0031]
[0032]
[0033]
[0034]
[0035]
[0036]
[0037]
[0038]

[0039]

[0040]

[0041]

FEEES, NS S IR EAE ARSI AR & BA (Rt — 25 140 1 1 -

WK LR, KRR —MEETRAEE B0 B E AR 5L, HEE
AIRUT

AIRST A — M R E R

AIRS2 A BREET NS B ATINUREL

DERS3 ITEABRR ICAIBBIA;

ARS4 RIEIIARLAINGD IR AR T B (H

LU 252D R 0 AR St R A T2 A o

SRS
FERUERT IS B EVERRYE AT ERA S — iR A A1 T Ab B
TIRS2

TEA TR RIERE, 35 DIBTAN SR E T E (L 22 5 2 R T IR
. MIFEIRIERIEZ S FTREANGES AT R AL AR EN0, M 2 RISE FEAIRRD R A R

ARG EREEN M THI R, Sz sl Tt B E /N LUK S TR X 5
I, AEREEH AT AMERR R HE RO, BREN SR, TR TR B
, BRERSMRD, RN FEMNKEMRD, EmE it Erd s, $Hhx
RIVGER R EE R R XA T R Wi AT R BAIR R R, T TR Eias)
HORIVB R R s XK, A LU TSR A MR BaR I, KRR TIRER,
TRE A SR B XL, 28T W] DA B (RIS R BT B 2R

AT RCANEI A TR A1 BRI e 2N B R R el DR % b 3
AR, MERUERITRER, ashfb T EimEs, 75—, ZeE s
R AR RS, W] AR R A B ER

O TSR E R IE A T UL B R B2, RIS S L DX I8 LA Rz B T AR i
IR E L RIS R, RIS dRER 1L XA BB sh R AR A )
I EBRTURE BEERE RBIFIEE R, ARZRA— MR, e
JEEIB R AR B TERER USZBREICLIER B IR, 5@t
FIER, AR T



WO 2017/004883 PCT/CN2015/089105

[0042]

[0043]

[0044]
[0045]
[0046]

[0047]

[0048]

[0049]

[0050]
[0051]

(1)

FERA (1) 1, pAREIBRRME, QAUp R LEB3BEXE, MResidue
(P NQII PR SRBEIETTEIFRZE . Thresh (&7 T ILZRECEINFIFHIZ
H, HEUETERTT LUJE400~600, 5357595000 FILIEH, HixEREKEE L,
B E BT RIS, X XA s R EET M BN, i 280
WERHw (pER, KZ, Hzshfh i EREERAR, WIEREw (#2220

SPES3

HATACD RS, 1 (p) BB AIE LT

N

(2)
st (2) @ ATUBIIIE O, TR, AT LTk PR
BARLBREMEARD, BT ARNED, TMw a(p, q,0 OFIwW (p, 4,0 )57 B2z
[F]IEAZ AE B -

WD o o.) = exnl
WalP,Q, 0g) = €XpPL




WO 2017/004883 PCT/CN2015/089105

[0052]

[0053]

[0054]

[0055]

[0056]

AN (5) F. Lp@RERE. 1o EREETIIEN 2 FOE. 3
BENFRZER N AR B I X3, TSGR ERNETRERERE, K2
. TNER S (B R I XCA IR FE R E- BT 150E B (A Thresh ,

, B{AThresh , I BUHTE R ] LLZ40~60, fLiEH50. 1% KSR EMIKT HE
I, AAEZRRMEEIT R, NIZREEERREANT, R, BT
DEE .

AR BRI BT AR SIS A R A0 R . A T LATTH. 26455 4485, HEVCTEIZ
BT SRE TR AR S 0TI 1, AR, BA T AR E
I, SRH T LT HAMHEVCHLS ST A e RS LA R A T A B
AR5 9 AITEHM 12,0905 2% oA Toms, HOBE AR LI R F MR E. Hf
TEESEE T, SHGEEE S A Thresh =500, Thresh ,=50, 0 .,=3, ¢ ,=15. M
55 416x240p, 832x480p, 1280x720p, 1920x1080p- &M F 51 AIQPIE
U 315)4022 [H]

I SRR A B RTANER 7 %, W] LRS- P I6% 00 e F 0 i 3 R RS R T
Me (E2ffR) |, ME—EEAS S L REAS E R = (0FE T, a3
fr, Her, E3HE EECYERED S G, TR G i R
FlA B R 7 NskNE T, 2 BadB R A B S g R B, T R b B
DR, MR R 2 /RIS i -

RUE D AR I FIfGIA A & BHISERtf], W T ARSI ERAART S, 7
DABR MR ANI B 2 & WA 1) S BRADAS 1 A 1B D0 T n] AR X S St 5] 7 47 2 AR 4,
B BRI AR IR HH AT R T B ASUR) B SR R H A IR VO R R



WO 2017/004883

[BUFIESR 1]

[BURIESR 2]

[FUR 23K 3]

[BUFIESR 4]

PCT/CN2015/089105

PO Z SR

— PR TR E A B &R AR %, A IEE T, HAP R

AIRST A — M R E R

AIRS2 A BREET NS B ATINUREL

DERS3 ITEABRR ICAIBBIA;

DERSA. RIEIAABADVGDIRRE, LB NER RERE T
TR R SO G R RO ISR BRI, RIS AP AL BEAA
QAR ZESR IR B T E B B & AT AL B 1%, HARE
T, T PRSI, X5 — iR A7 A H.

QUAURIZESR 1 B2 FInR BB T I 5 B B AP TIAL B 545, HL
MEAET, AT PRS2, WERE S GRET BT RENIUR
B, SEEmaiitiER, MBAREw T EARWT:

. : %

ot Porac Taw ¥ ;

& MESITNR{/ AT , 4
& S TR $0 N v\:‘ R

SOx
\fg\\g, I g:?kg} E
%

(1)

TEAR (1) 1, phMETREME, QN p T OIHE KNI
Z XIH, TMResidue ((p) AQIX P HRER S Kzt AYFZE, Thresh,
SR R ECP R I Z 4

QAR ZE SR 3 iR (B T I 45 BV B J& RS FIAh B 7 v, HUARAE
BT, TEAERS3H, IGHIERIMAL (piit B AT

A (2) F, QANCHIBEME D AN, TeREERE, Mw,
(P> 9.0 )FAW «(p, q,0 )7 HIE 2 FEREAMEERL, 705 LU AT E



WO 2017/004883

[FUR 23K 5]

PCT/CN2015/089105

w(p,q o) =

4) -
UHRUR)ZESRAFT A R TS B A0 H & N AR T B 1, HAAE
T, fESEsat, EBAEY GHESBEEHETEAR DT

AR (5) F, 1LpRFREEAE 1,
(P ZE R FIRGAIEIR M, Thresh , ABIME, HZXKIEHEIRESD
BEIT AR EFE T B AR, TREEGREAZE



WO 2017/004883

173

PCT/CN2015/089105

L L

iy N AL I o

A 4

THREE TG R
YL e bub) Sl

\ 4

T AR R AR

i

l

v
DS -
RS A HE 4

K1

ik

(&F

W E

10.00%
9.00%
8.00%
7.00%
5.00%
5.00%
4.00%
3.00%
2.00%
1.00%
£.00%

s s 316240

o0
\\\\\\\\\\\\\\\\\\\
N
sy
\\\\\\\\ \\\\\\\\
AR \\\\‘
BTN DN AR e e -
TR N
o
RS
R
W aoae * < 3
EEN S R -
W N

JRE Rt
RN
B R T
Y e e
TR

31 32 33 34 35 36 37 38 39 4D
g{FK (op)

832x480
w0 AORCKTF 20
~~~~~~~ « 3820k 10R0

o oo o L EATAE

K 2



PCT/CN2015/089105

WO 2017/004883

2/3

7




WO 2017/004883 PCT/CN2015/089105

3/3

R




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2015/089105

A. CLASSIFICATION OF SUBJECT MATTER

HO4N 19/85 (2014.01) i; HO4N 19/154 (2014.01) 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)

HO4N; 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)

CNPAT WPI EPODOC: self-adaptive

temporal spatial motion residue bilateral sum denoise smooth

time domain motion estimation

residual error airspace bilateral filter adaptive filter

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X CN 103533214 A (NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY et al.), 22 1-2
January 2014 (22.01.2014), description, paragraphs [0037]-[0096], and figure 2

A CN 101448077 A (PANOVASIC TECHNOLOGY CO., LTD.), 03 June 2009 (03.06.2009), 1-5
the whole document

A CN 103024248 A (SHANGHAI FULLHAN MICROELECTRONICS CO., LTD.), 03 April 1-5
2013 (03.04.2013), the whole document

A WO 2007071172 A1 (HONGKONG APPLIED SCIENCE & TECHNOLOGY RESARCH 1-5
INSTITUTE CO., LTD.), 28 June 2007 (28.06.2007), the whole document

A US 7394856 B2 (SEIKO EPSON CORP.), 01 July 2008 (01.07.2008), the whole document 1-5

A EP 1100260 A1 (STMICROELECTRONICS S.R.L.), 16 May 2001 (16.05.2001), the whole 1-5
document

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not
considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

24 March 2016 (24.03.2016)

Date of mailing of the international search report
13 April 2016 (13.04.2016)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer
CAO,Yile
Telephone No.: (86-10) 61648243

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2015/089105
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

CN 103533214 A 22 January 2014 None

CN 101448077 A 03 June 2009 CN 101448077 B 23 June 2010

CN 103024248 A 03 April 2013 CN 103024248 B 06 January 2016

WO 2007071172 A1 28 June 2007 CN 101322403 B 10 November 2010
CN 101322403 A 10 December 2008
US 2007140587 Al 21 June 2007
US 7657113 B2 02 February 2010

US 7394856 B2 01 July 2008 US 2005063475 Al 24 March 2005

EP 1100260 A1 16 May 2001 JP 3679324 B2 03 August 2005
US 6657676 B1 02 December 2003
JP 2001186379 A 06 July 2001

Form PCT/ISA/210 (patent family annex) (July 2009)




[ P i & [ H 5
PCT/CN2015/089105

A. E/]/\ﬂé
HO4N 19/85(2014.01)1; HO4AN 19/154(2014.01) i

FEIR EFR %R 7328 (TPC) B [ I 42 i [ 28 79 SR RN TPC P f 732

B. o ZR AT

T 2R ) B AR BR S S0k (PR B 73 2R R GL A3 2K 5)
HO4N; GO6T

AL RS Z AT (93 Fo 1 PR SCHR A A O B SRR

7E [E Frts 2 i 22 R 4 T AR I (BB A2 RR, AVE AR CifERD )
CNPAT WPT EPODOC: HIERN ¥EJ% W ZEfiir #%E 5 =5 SUhiEyy Sk 20E B8 adaptive filter

temporal spatial motion residue bilateral sum denoise smooth

C. AR
% AU SIS, DEN, FEREIERTE BRI EIE=S
X CN 103533214 A (FE ARMBBREEBRSEFE A KRS &) 20144 1H 22H (2014 - 1-2
01 -22)
B 5 [00371-[0096] B, B &2
A CN 101448077 A (VU)IMT 1 RB R AF) 20094 63 3H (2009 - 06 - 03) 1-5
&
A CN 103024248 A (=B TEREAT) 20134 48 3H (2013 - 04 - 03) 1-5
&
A WO 2007071172 Al (HONGKONG APPLIED SCIENCE & TECHNOLOGY RESARCH INSTITUTE 1-5
CO., LTD.) 20074 65 28H (2007 - 06 - 28)
&
A US 7394856 B2 (SEIKO EPSON CORP.) 20084 7H 1H (2008 - 07 - 01) 1-5
&
A EP 1100260 Al (STMICROELECTRONICS S.R.L.) 20014E 5H 16H (2001 - 05 - 16) 1-5
&
[]aessor ek e i, TR ERIHE .
w  BIFSCHRI B AR,
o YRR T T IR A R B wrr EHIEASMAN OG0, 5HER A, 25 T 2
ar DRI EoR TR RS E U R AR ERE R
wpr EEEREHISRAL G DAV g T o BRBKALAE, AR, WESERRP R
wpr WBERTALSE R KM SR SO, BN R S BRI EA B Qg
(9 23 ETT 5 L o [RFC ARy PRI e 170 5 LA S0 G R opr BRRI, Gits A B SRR a e
FHER ) ﬁmmﬁ?$uﬁ&*Aﬁﬁﬁ S, EREP R
wor WROSKATF, (EMA. BUBHAR I 2 P S0 %Tﬁﬁ@ 1
wpr AT ST R LR TR M S “© FREAIECH
Pk 28 S Bm 58 B H HA = P 2 5 1E 25 H A
20164F 3H 24H 20164F 4H 13H
TSA/CNI 4 FR RO 25 b ZRE R
ch s AR R E E R A1 AUS) (ISA/CN) kI
R b T R X B IHR 7S 365 100088 A
fEHE (86-10)62019451 HIES8E (86-10) 61648243

% PCT/ISA/210 (Z5271) (2009%7H)



P R [ 1 3 5
KT AR EFIIE B

PCT/CN2015/089105
Ko ) P 0 S p (ﬁ;f . Rl R (ﬁ;f .
CN 103533214 A 20144 17 22H T
----- CN "m"i-(-)-1448077 A 2009f|56ﬁ 3H CN 101448077 B 2010£|56H 23H
----- CN ""m-i-(-)-3024248 A 2013f|54ﬁ 3H CN 103024248 B 2016£|51H 6H
----- WO 2007071 172 Al 2007f|56ﬁ 28H CN 101322403 B ZOIOEEHH 10H
CN 101322403 A 20084 12H 10H
us 2007140587 Al 20074 6 21H
us 7657113 B2 20104 2H 2H
----- us """"""7394856 B2 2008£|57H 1H US 2005063475 Al 2005f|53ﬁ 24H
----- EP ""--"""1100260 Al 2001£|55H 16H JP 3679324 B2 2005f|58ﬁ 3H
us 6657676 B1 20034 12H 2H
Jp 2001186379 A 20014 7H 6H

3R PCT/TSA/210 (RIGEERIFHE) (200947 H)



	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 - claims
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report

