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S101  Acquire, on the basis of corresponding pixels
of a current frame and of a preceding frame,

a frame-level noise intensity indication value

of the current frame

Acquire, on the basis of each pixel of the current
frame and a preset first window, a noise weight
and a direct current component corresponding
to each pixel

From the pixels of the current frame, acquire a
high-frequency coefficient set corresponding to
the current frame according to a preset sorting
policy

Acquire an image enhancement gain value on
the basis of the frame-level noise intensity
indication value of the current frame and of
the high-frequency coefficient set

Acquire a high frequency value corresponding
to each pixel on the basis of the image
enhancement gain value, of each pixel of

the current frame, and of the direct current
component corresponding to each pixel
Perform image enhancement for each pixel of
the current frame according to a preset image
enhancement policy on the basis of the high
frequency value corresponding to each pixel

of the current frame and of the noise weight
corresponding to each pixel to produce a
corresponding frame when the current frame
is image enhanced
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(57) Abstract: Disclosed are a method and device for video image enhancement and a computer storage medium. The method com-
prises: acquiring, on the basis of corresponding pixels of a current frame and a preceding frame of a video image, a frame-level noise
intensity indication value of the current frame; acquiring, on the basis of each pixel of the current frame and a preset first window, a noise
weight and a direct current component corresponding to each pixel; from the pixels of the current frame, acquiring a high-frequency
coetficient set corresponding to the current frame according to a preset sorting policy; acquiring an image enhancement gain value on
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the basis of the frame-level noise intensity indication value of the current frame and of the high-frequency coefficient set; acquiring a
high-frequency value corresponding to each pixel on the basis of the image enhancement gain value, of each pixel of the current frame,
and of the direct current component corresponding to each pixel; and performing image enhancement for each pixel of the current frame
according to a preset image enhancement policy on the basis of the high-frequency value corresponding to each pixel of the current
frame and of the noise weight corresponding to each pixel to produce a corresponding frame when the current frame is image enhanced.
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(1<<10)* noise _sum N ( 7 )
noise_dc—frm_noise_thr

gain0 =< gain _init *(

frm_noise_thr <<10 . . ,
) >>10,noise_dc < noise _sum < frm _noise _thr

frm_noise_thr—noise_dc

H ‘:F' gain_ init AW T 093 5, XATAE A P IRE, noise_dcF=
frm noise_thr AR ANIEAT &g "%’T'%)?’ ;r{j% o ﬂ:ﬂ << in’téﬁ%:ﬁﬁﬁ o
WG, T AARYE BSOS 3R B S vA BT IR B AT MU AL 6 & 91 A& 4
10 #EFRIRPTiE B 3R 38 B 1H gain, FIRA:

. , . 31
B, TTAE 2SI A KA sum_int :th_total[i] ;

i=0

sum _int* gain0
2%32*hf factor

BE, 1SIEH eain= gain0—-

RJE, il R4 R gain = clip3(gain, 0, gain 0) .

s S105, Tk, RIEHTEBBIGRGHMA. A S AT FA
15 BREEABEANKE EA B ARG ZRREME ST B ey G oA, &
NRER
Bk AR AR P i AR 30 3808 548 . Pk AT Mg BAME & B A B BAME
Z BB R BRI AT R AR F BT R 6 S A AR,
R TR AR R LT ARG T B TR AR T AT E &
20  AMEBATIEE, RAFHEAEE BT A,

11



10

15

20

25

WO 2017/185772 PCT/CN2016/111380

EERERIEY, AMALLTH 8bit A4,

GO, FFAEE B0 & AMET AR i, 0= (p, —dc_3x3)* gain >> 8
HAFE], HEA, de3x3 A HATEA T L4y 3X3 F e A, kAR
FEAH T 3X3F AN A ARSE,

MG, ARIE S AT de_3x3 #9Mh. X 8 AT HIAE AT E

hf, *((-2)*dc_3x3+512) de 33 128

256
hf. = (8)
J5 =\ 1t 2% de_3x3
! ,dc 3x3<128

256
Wy b T VASE AR E AT R 64 & A
AT S106 B if 645 4% 4 AT 0 69 B AMEZ B AT L 69 & LA R BAMEE
BT EL 80 B A E AT B AT P e B R R B AR R TR 69 B R 3R Sk AT
HIGIR, 153 L AT PIEMEIERE a9t i, BAREG EILALAE T e T
A3t BATPIEAMEZ bp,, BEX 9 RIREGEBRIBGFEE L, A
T RAT 2 B BRI 5 JE 6 % L Ml

hf, * weight

64

K EPIFAET — AP AL A AR IG 5204 77 ik, AT AL ML 69 7 B kL B 8%
BR B BN VABALIA M 64 AR L BATE ARG 3%, MM AEaS A1 5 i 6] B
BIGIRANG L, LGB 3T B A BATIE IR, ARAF I B eI R B
H E SR H W

ot

A TFATE KABIAR GG ARME, SILE 5, L7 T KLY L#EHAR
PG —FP IR B 1538 12 69 5 B 50, PR E 50 Tk L35 MR B a2
B 501, A% F 5k A A MARHE 502, P14 4 A MIAEE 503, 36 3 KBS 504.
%& &I AR 505 Folf Z 38 3R A 506; S AL W) 4943 X A B i3
TARAGKAE, K,

I i P 2R 5% 75 A M AR S 501, B B A ARSEALIN B A% 69 S AT PUA R L — i
A9t RAR BT A B AT M6 PR B SR B 48 T

(9)

S _out(t), =p,+

12
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i AR &k B AR MIAR S 502, B B AMRAEPTE S AT a9 BB E 2R
TR F—F 0 RBRENMEE ST E R F R ERLASE;

PPk il 4R gm0 A M AR 503, Bu B Y MR BaTmiegfZ 5, B
A HE A R IRIR TR 4 TP AL 49 5 9 A 4040

FI i 38 3 SRIRAE SR 504, BL B A ARIE ATE 2 AT I 69 MUARR 7 5% 2 48 1A
VABFITE & 90 & SRAL R ER B AR 3 sR 38 S5 1H

PP it AR & & 9 L A 505, BB AARAEPTEA B RIERI B A, PTid Y
AW AR E S AR BANEF BT 6 AR IR EBEAME R BT 4G
& IA;

P A% & 38 3R A3 506, B B AHARIEFTR B AT Pl a9 AR Bt 2 69 5
SRAB VA BB F B L 095 B AR E AT AL 4 AT MAG B AME & BB TR
0 B IE R R B AT B ARG 5%, 133 PTiE S AT W B RS 3R S 64 3 AL

F LR, PTAMARE AN ER 501, BEN:

REBFTE G AT MEAMEE LN Y 2258 E—hlagst g E 5e) Y
EZ A B ITE; VAR,

F ik 2B TR H — T O 69 IKE IR R BARR AT B, RIR
P2 P K B AT B AMEF ST R e IRE IR R R A,

F B i ARGE R 25 R T AR FUR P T RAE 69 1KE Rk 45 Rt 4T R
Ao, FRIRPTIE L AT 64 PARR B 38 B 48 R AL

B ERF R, FTRRESR A MR 502, BLE A

SDRAFT A BT M BEANMEE E AT CREE FT; UA,

RBFTAS ZHa WA TR Qe ARHE, FHREFTRG ARG Z
X BRI T & 0 e AABYE YT RBUE—TF F 1 6§ LIRHMENE A 2
BEISGEANE; UX,

¥ Pk & 26y AR EZ 8 B BARRZ £ G 3 HEZ Ao, A Kt
RERE, FRBIRGEBEFR R ERE LG RERE.

EERFEF, FAPAE TN 503, BEH:
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VA AT B AR M e BAME R B T e 0 B H0R G il Rk BT A
B, RBEAEF BT 6 G A S

MFTA AR E BT 8 SR A ST, RPN SRE EIEERRAEKRY
FE S0 SN A S, ARPTIE S AT MR 5 69 & 0 A 4k

B ERFEY, PR S KIRAER 504, BEH:

@3 FTA AT R A T A S TR L 64 2 AT AT ) 2T 69 B A I
A EGALIR WA AL 64 B AR SR 7 5% E 48 TR R IR B A M3 1A,

VAR, ARG PR R 5 4 M 34 1H 4 BR TR 64 I PR IR IR B {38 5838 3
HE1E;

VAT, MR BT P 838 35 e (B VA BRI & % AT B 1 49 & 91 2 4%
SRR IR B ARG SR 38 25 18,

B LR EY, AR E S A AR 505, BLE:

Frif ARIE TR BRI SR 55 (. PPk B AT M e BAMEE 2L BBAL
F BT8R R PT AR B 6 A, AR,

ARAB FTA AR Bt 0 B R B B A T B A E ST 0 & AT
AMEATIE R, RIFEEMEFR AT AL 69 & A

FEEARZIEARF, DA A SN PR E AR 501, %
FuRk B A M 502, WIS A RARR 503, B F I A RAE 505 F1R
FHIRAEYE 506; W L AT MG _E— BT A s N £ WUARR F AR M AERE 501,

SERRRL BT, PR B AR AR S01. 1R F sk A A MIAEE 502, MR
WA MALSE 503, 3 A RIAESE 504, 1RE S IA R 505 AR E g R4
$ 506 ¥ d AL B3 5% 6 B e 4L 32 33 ( phdo W St 4L 22 33( CPU, Central
Processing Unit ). 4 33% (MCU, Micro Control Unit ). #F15 53 %
( DSP, Digital Signal Processor ) 2 ] % #21% # % %] ( FPGA, Field -
Programmable Gate Array ) % ) 3L,

REABRE T —HAAEGIEIRGET 50, A TN RR KA
6975 B R VA BALSR M 64 40 A2 B UEAT BRI 3%, AT AE 9% B 15 B M s )
B IG 5R 6q 08, L Ab A58 o 0wk 5 SR o AT I R, ARAT 4 B a9 AL ) R
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BA BB E WL,

AABRN HEARAR LR E, REPGFEHRBTRED T H. 24,
R FAARF T oe., B, REAT KRB ZHRG]. KRG EHG), R4
SRR T @ FARG R, ML, KEATRAE-AREANL
W @A T AL AR5 R 6 HALET R AR (AR R T AR
Bt B AR FHAEEF ) L REG T INATF = da T K.

RE RS BARIE AL O 3616975 k. k& (R%). it AR
JE R b AAZ B A/ R AEE kA4S 6G. I by it AR 484 FILAAR
B Ao/ R 5 AR B F 85— AR A/ R T AR L VA BORAL B A/ R AR B F 8 AR e
IRFTAEG LA, TR I F AR 5 18458 A Ot HAL. & R A,
BN XA AR AT B IE AL TR SR B B T A — B, 1817
8 i AL AT B ARSI A IR B A B B AT A AR TR
BERABA A RAER S AN R A/ RFAEBR — AN FAER A FAEF I 7095
CAE

X e HAUAR T 38 AT A AR AR AR T St AU AT A AR AL 22
BEVF T X TAEG AT i G4k 55 0, AT 8 BT i i
PR T A A QFEBLSRENS RS, IRARXEZANEALE
RALRZ N AR/ R T AEE — AT HER S A AEF 48 49 Th fig.

bt B AR F 38 A AL T BB o AU AT S A2 R IR AL TR &
b, AR FAREAT AR EHAT— B )R T RS A FA
ZIELATE, ALt ALK AT 429X & E AT F8 AR T 230
BERABA A RAER S AN R A/ RFAEBR — AN FAER A FAEF I 7095
Aeag IR,

AT, AL EHGIERET —F T AN, Pk A
AR AE—R 484, BPATRTEFE S0, FIRE )V —ANEEMAT LR
A ALIR B AR 3E TR G 7 ik

VA BB, AU KA AR 68 4E £ 560 &, FRIE A TIREARL 9 a9k
FILE.
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Tk 5%

AL FHA IR T —AFAIR BRI R e k. KEFit AL
JR, TN GG R E 0GR B BB VA B PL8G fm ) AR B AT B AR 3
3B, TALAE% B iE M IE ) B RIE R G TE T, AL B B TR B A b AT

5 MR, AEFFHr & eI B AR A AR G AT UL
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AF|ER A

1. —H AR BRI 3R ey ik, PPk 75 ik 6L4%:

HRAEAL IR B A% 49 1 AT WA BB — R e AR & B R IRAT A & AT d a9 i
Y YT

M3 B ik 4 7T W6 B AR E B R TR 8 5 — B O SRR AR E Bt
MR ERE LA E;

INFF i B R W a1 E 5P, BB HLR G HE T R R B FT B FT Wit
04 S I A R4

ARIE FITIE 4 AT A9 PR R B R AR B VA R BT IR 3R A B4R IR IR 1R
et R Rk

ARIEPTR ARG IRIE B, TR BAT MY MME T S RBNMEE &
LG BRI MR E BT 4G & A

AR B ik B AT L6 B AR E BT B 69 & B A R BEAEE ot B e R
BAE PR G AT 04 A AR E B R R TRR 6 B AR 3R Rk AT B AR
5%, 32| ATk L AT 0 B AR RS 6% LM

2. ARBAAEZR 1 ATk eg ik, HF, PTERARIEAIN B K6 L AT hie
B b —tR e BARFE EGRIAT A S AT MGG PR R B SR AR T, 645

RIBPTE BT ENMEE L Y 25T E—Dagsf ZEZ 56 Y
A EZ ) EAE 6 AT,

Frrid ZAELAA S FE S —F 2 69 IKaA Bk B AR BAIT AR, KK
B Pk B AT MR R BT 69 KB TR R

4 BT R KB B K 2 R b AR AT TR R 1T FRAR 64 4K 38 78 ok 45 R BEAT R
Hm, FRIRPTIE B AT A PR SR R4S AL

3. ARERFNIER | Brikeg ik, A, PTEARIERTE BATH a9 4K
FEUBRTRO S —F D RBRENME A LG RERERAASE, &
3%

SAVAPTE B AT ENEE AT IRER ZF 9
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REBFTA S —wma NTA Ta e AYE, FRBEFTRGAASE
X BARKITA TG 9 e AAKEF KBAE—F & 2 69 B IRHENE A x5
BEEGAASE,;

B AT & 9 e LA 06 A AR E QBT EZ F, 1 H s
BB AE, T BEUR LB R GRS AR R R EE,

4, RABEBFZR 1 Frikeg ik, L4, FREMATE BAT a1 59,
BRI GG HE T R IR P A L AT W 69 S0 A dkdl, @

VA AT B AR M e BAME R B T e 0 B H0R G il Rk BT A
B, RIEARF B30 5 73K

T AR BT 6 SR AP, IR A& SR B IRIRE K4
R Z 0 S A S, LAARPTIE B AT WA A 49 & 90 & 44,

5. AREARAZR ARG T &, EF, PridARIEPTE 3 AT miag MRk
BRI TEVARIT L SR A BRI BRI IRIE B E, @45

B 3T PR B AT P A B BT iR AT P R 44 2 AT B 18] 2 AT 69 FGE AT 8] A
A EGALIR WA AL 64 B AR SR 7 5% E 48 TR R IR B A M3 1A,

ARIE BT iR R B 4 M I (H d5 FR TR 69 1T PR R IR IR R 153 52 3% 35 An4b
18

ARIE BT i B 1538 5% 38 35 AnSa B VA BT IA B AT P L 6 5590 & $L4E 3R IR
P ik B AR 3G 5838 518 .

6. IRIBAAIZR | Frikedorik, £F, iR prd MRS Rg 51,
Bk B AT dl 6 AR E S AR BANEE ST ARG ERBEBENMEE &
st 6 S A, e4E:

PR AR P iR PR 38 5838 B 48 . Tk B AT M9 B AMEE SOA RBAE
F A O AARSERBATE NG T BT 6 & IA1E;

ARIE PR BAMEE BT 69 AR AT PTR AR F BT A 69 & 5
PMEIATIE IR, FRAFEEAEE B3 564 & A

7. —FASREEIG IR R E, TEARKE @i MARAREANAER, %
FoRp AN, WA M PR B RBAE . BRI AR
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FlR EH AL, KA,

P ik fl SRk B AR MRS, B B A ARIE AL B 1569 4 AT WA & B —Pil 49
X RARE B PTIR AT W 4G PR B AR RS A

P Rk B AR M, B B HARIE PTiE B AT a9 B /MM & S AT
R E—F I RKBRENEE S LR EFRER LA,

FI ik B4R 4m 5 AL AR S, B B H TR BATRIage £ 5, B R
A9 HE AP SRS SR B P IR AT WA RL 64 & R & Sk

Pk b KBRS, BL B HARIE TR L AT 6 PSR B 3R L 48 A A
BT G 90 % 4B GK IR B ARG 1% 38 S 18

P & S A, BB ARIEPTE BRI IRE A, TR Sar
W FEANEE EABRBNEE S L AR ERBREBENMEE AT G
IR

P A% 3 5B AE R, Be E A ARIE AT B AT M 69 B AR E Bt AL 49 & 90
TEVA B A% a7 0G5 B A E 2t BT iR 4 AT W 4G AR B 35 IR TR 44
BRI 22 SR R AT S8 3%, 52 Pk B AT dl ARG 5% )5 e & 2 L

8. RIERAIZR T ATiReG K E, o, Prfmikqsongdk, ki
H:

RIBPTE BT ENMEE L Y 25T E—Dagsf ZEZ 56 Y
S8 EAE GG ATE; VAR,

K piik ZAALHEE TR S —F 2 09 IKE IRk BARER AT ER, KRR
BT S AT MM S KB IR R R A,

4 P AR GE 7B ok 2k B b AR AT R )R T FRAE 64 IR B k2 R AT R
Ao, FRIRPTIE B AT P64 PR SR B 3R 48 R

9. RIERAIZR T ATAMKE, A, FFdGERFLMNEE, BE
b

SRR LR EAMEE S AP CRES —F 0, DA,

RIBFTE S —wa NATH TH 2B ANME, FHRBETRGAASE
XA T & 9 e AT KBAE—F & 1 6§ IR MEAN A * 2
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BEISGEANE; UX,

¥ Pk & 26y AR EZ 8 B BARRZ £ G 3 HEZ Ao, A Kt
RERE, FHEBIRGEBERRRIBT BT LG RERE.

10. HRIFERFIEZR 7 FridegZE, A, FrEmAePienak,
A

VA S AT E R BAMMEE BT E O 5 R &R iR BT A
R, RBREANMEE BT L6 G A S

MPTA A F S5 e S RAFP, BB GRE SIEB KRR
FUREK Z G IMA S, AR PTE B AT It 5L 69 390 4 #8048

11, ARBARAIEZR TR E, b, PRk a ke, REN:

B AT B AT PUA B PR AT AT R 49 & AT BT 1) AT 69 FR BT A E
P AR BRI L 6 L RR B 5R AR AL AR B B A I A

VAR, AR PTiA SR B 4 PR 3G (E 3 BB TR G 1T IR SR IR B 538 5838 23
HE1E;

VA B, ARAE TR BRI 3R 38 5 AndbAE vA B P iR AT WU AL 49 25 90 & 4K
SRR IR B ARG SR 38 25 18,

12, MAIZR 7T ATEGKE, A4, PrdRESHE e, BREN:

P i AR P ik BIMRIE 3R 38 5 18 . PRik S AT a9 AR E BOA B BAE
T O AR B IRBAT AN E AT B0 S mE; AR,

ARAE P iR MG ST L BRSBTSt B 60 & 9
PHEBATIS IR, RAFHEAEE BT 64 5 504E.

13. —Fbit BALAEA L, Pridat EALEEN R dE—m 484, SR
ATHr iR 3840, IR E ) — AR EPATo A EZR 1 £ 6 F—RFTEL
AR GG 3R 04 7 &
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