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(57) Abstract: A super-resolution image reconstruction method, comprising; generating images of different perceptual qualities by
means of different super-resolution image generation methods; calculating, by means of a perceptual quality evaluation index, perceptual
quality evaluation scores of the images of different perceptual qualities; training a ranking estimation network according to the calculated
perceptual quality evaluation scores; calculating, according to the trained ranking estimation network, a ranking content loss of an image
generated by a generator of a generative adversarial network, and guiding, according to the ranking content loss, the generator of the
generative adversarial network to train; performing super-resolution image reconstruction on a low-resolution image according to the
trained generator. The present invention uses the ranking estimation network to directly perform optimization on the perceptual quality
evaluation index, so as to obtain a better image perceptual quality, can flexibly perform expansion according to requirements, and can
constrain the generator to generate super-resolution reconstructed images of different characteristics.
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m R EE AT o SRR B A EREE R LU R B S e B2 A R 2R
AT LR A R 0 )k PR B

PR TE BT LR LU iR i o SR I R B & TN FR AR AT, 4=
SR E RV EM A TR AR IR g 2S7 L AT LU i e o R ]
BEVEMILFTRINTF IR, GIFnA s o PR R A B & &7 R &R
IR, BAEEME (Smart Media Card, SMC) , Z2%% (Secure
Digital, SD) &, AN FK (Flash Card) . #H—:JHh, FrikfEfags71:80] LIELE
FEINA = PR E R EM R & TR NFR M S OT B FE NI . IndTF
{287 L T A IR T BARE R DL A & o B R R B B 15 A s B oAt
TEFPFIEUIE. PR TEIEEST LD W] DR T8I 1 77 i O 2% H e 2 K B H A %K
o

FIT B SISO A B AT LUTR S8 Y, 1 E 31, 7RG R (BRI, LA B
DIRESATT . BOREGRI o #AT28 0, SEPRN T, T DURIESRZE R AR D)
REECHANRI B TIRE ST . BORTERL, RIREFTIA%E B B EREE MR 5 AR Y
DyREFITERR, DISER LA D3RI 2 P e B 7R 5 Dhfig. St fi A& e
T BERAT A A — AT, A LR A oT AR AR, ]
LAB DB A DA R ST B RAE— D S, R B AR SR TR AT LR ISR )
R, AT DCR D RE AT A U . 34h, R IfEfion. Bk
B Rt h TETHEEX S, HAHTREIARFIFHRTIE. FRR
G, BUREEAR LI, ATASHBHNA T AL H] P A OS2
B

TE FORSEREHI T, W& SERi ] R ARE A B M, D SE 6 50E ER EL
ICERIRRSY, RIS B S A A S A -

AL B BN R AT LURGRE, 556 A0 i I O SS A i F AR A 2o 1 )
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[0111]

[0112]

[0113]

[0114]

FIC KB, TEM LI TAEME . BB TSN LI AR R A04E & AL
o IXEETHES T LA B AR AT, BURT B ROURE R AL
THATRGE . TSR BT a] AN A5 58 B B R 5 R AN [R5 TRk SE I
AEVTIHE, AH XA SEEANR VA D8 R B R T

TEZRFIE IR AL RsChafl o, DOZIERE], R E A mi & T IE,
AILUET R A AU Biln, DL P 12 B A s & SE R (L DU
BAER, BN, PABUREHITAR S, OOy —MERIIGER] 5y, SEFRSEI
ISRl LUE AR 5, BlInZ A ITERAR P u] ASE & B 1] LR B 5 —
PARG, Wi BRI DIZES, BT AR, TR REET iR i e A
HIRE S B E O G BUBHOE R ] LU BT — 2 O, R E AT R R 5 L
BIUERE, A DUERE, PUBEE T

PRy o B A B T il U e n] LN B PRy, (BT
BoREFERE AT LT B ] USRI, R DU T — 05, Bl ]
LRGP ARE| 22 R HATT e 0] URTE SEPRA T 2ok L AP AOFR r 2l 7T H T
REEHNA S 17 S F A

TN, FEARBIEAA SR RS DIRER T i DU AE — ML B HOT A, tin]
Lo A ST BRI AE ] AP elp > DL BT R RAE — 4 ST -
EREE R T ER AT LR R A0 2CSE TR, 80T LR BT e T A =
SCHR

PN G AR R BT AN AR DU T RE S T B USSR RO RS AT A B &
B ERIESS, u] AT REAE — T BN BOF A R BT IX R, A
VB B ARSC] P RET R R, R] LUB S T AR PR TE S A
REBEIFATER, FHRET BT /0 T — It Bl S g A it it
BHREF GBS PIATIY, ATSCEl LR &R SEst il D e - Hoep, fr
AT BN EFT BN R, InA TSP T DU IR
WA AR SR e R (S IR T AL AT S i T LS
. HEHE AT ENRE AU AR SL A B IER . UL BB
< RS JtEL. TTEALEMESE . RUE#EES (ROM, Read-Only Memory) B
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[0115]

VIFHF#E2S (RAM, Random Access Memory) « HEIEES . BERFESLUXK
B R S TR, IRt Bl U & B2 il LR TE T
RERE XN SLIEFN R R LR SR TIE 2 B, B e B R R E R X

IRIESLIEFIRFISLRE, BN AERF SR EIIE SHHEERES-

DAL P SR B OO DU AR BB BB 2, xR RS RANE
SCHtINS A BT IR, AR B SOR A G R 2 EE AR KR
A LA DA A LR B e BIEOR 7 AT, BB E AP BORFF IR
FreeFlgH, XS Eai B g s, FA NSRRI A B AR IEL
RGBT ROFEHFIERE, PN S AR RIS R R TEE Z A -

13



WO 2020/143513

[BUFIESR 1]

[BUFIESR 2]

[FUF 3R 3]

[BUFIEESR 4]

PCT/CN2019/130826
P ZE SR
—HB SR GO R I, SUHEET, PR EgnE
7 L

AT AN 7] AR 3 2R P ) A R YR AR RSN R Jo ) 1
BT BT R A T bR T AN FL R o 1) R (R BRI R A o L

R Fr T S AR o S AN S0 RO SRR A T 24 T2
IRIEINGR I BIHER Ak T 281 A BT B 4% A A Rl T A A A I 45
FIFEFP A ZRIR, ARTE IR R A 2RI 1 5 A AORT B 48 1) A il 2
HATIN;

RGNS BV R PR G T B A PR R I R A B
RIETCHZSR R B8 o R R E ik, BRIEET, g
BT BT R A T bR T AN FL R o 1) R (R BRI R A o L
R IR ELTE:

R FIR AN R RR o B ) R o R IR

PERE R — RN 2 BB AN RS o & B PR Bl i (g, Tl e
225 [ BITAN TR PR ERBUAN 7 134k Jot B 1) P 4500 1) IR i v A 2
RETCHZSR 2R BB o R R ik, B IEET, g
RGP B BRSATR A 0 BOSHEFP A T M T SR P R B T

PEEEAERHET AT M4 FB R E 4T B TR B R HET 544
RIERGNFTR N TR T B AR o BAIIA Y 8, BRI G
RARREE F 248 B HE R 22

RO NGRS NP R Bk e AL CE U TIDE 58

RIETCHZSR R B8 o R R E ik, BRIEET, g
IRIEINGR I BIHER Ak T 281 A BT B 4% A A Rl T A A A I 45
FIFEFP A ZRIR, ARTE IR R A 2RI 1 5 A AORT B 48 1) A il 2
TN D RETRE:
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[FUF 3K 5]

[FUF 3K 6]

[BURIESR 7]

PCT/CN2019/130826

T A A Es A A o R R

RIEFTR NGRS BT M B RnR = o R R O HEFP A A i
R

IRIEFNAHEF N BI04 g3 Tl 4k

IRIETOHZSRA TR B o R R 7k, BRIEET, g
IRIEFNAHEF N E I A A8 A TSR D PR AL 15

B A 2T T A R E PR E R S B m PR E R IR E;
BT VGG BIRIE S AT B A A S o R KGR 5 ALK BE o
HrR BB BRI IR E

BCA B SEFe 2RI i sl 23 I R Z= M I iR BRI KR 22
. AP RGERHAT ISR

RIETCHZSR TR B8 o R R ik, BRIEET, £
AARTE P B AT iRV BT HER A T I 28 AT SRR P IR
(1P RrSUNERAE

TEAF RS RO GRESR, EETREGRNER KT
ER R

—HE R EWEE, BFIEET, s REGRmE
(AERNRAIREE

FIGRAERATT, F TR AN F A8 5 B R A A0 VA A AN R 2
FE IER;

N EOTRE R IT, HTEE RS R TR bR B AN R RN A Y
PR A R0 AN B

HEF AT IR, FHTRIE T SRR R AN RO HE Y
T PR AT ISR
EREdNGREATT, HTRIEINGRS CHEAG T 28T B R H M 2%
W pRs TR A R BOHE P N AR, IRIB IR HE N2 IR TE =
A AT R 48 AR BRI AT IR

BB, HTRENGE FEMEH T PR G T R ]
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REVER
[BUFIEESR 8] IRIEOCMZR TR B R R EREE, HNIEET, g
N EOT B HOTEE:

BT HIT, MR AR RN R 00 & G IR,
T HIT, TR R — RN BRI ARG o BRI
AR, il o2 R TR PR AR [F IR Jo 5 1 e 4500 £k
KA AN 5

[BUFIEESR 9] —ME o FREBRNER S S, AL LR LUIFREE TR
Fifge Pl A B S LT T BAVER, BRIEET, g
ALPRZE AT INATT BA LR I SE AR 2R 1 o fE — A & 70 %
TR B TR IR

[BURIZE3KR 10] — AT ENL AR, PRI B BE O BT B AL
Fe, HEAFFIEET ., Frdit SRR A B GS I T I SEER QIR 25K 1
BotE—T TR R PR ER A E R IR DR

16



WO 2020/143513 PCT/CN2019/130826

AN [F R 20 e 2R PR A BT VR AR AN [R) IR S ot
BEMEA

#

A R R o B PR b TE AN RS R o ) PR Y
AN TP 4

#

S10
-

S10

-

S10

RS0 i M PRI e e d O e e A =i
S10

-

S10

I

TIN5

#

RAEHE AL T2 S BB AR A AR, IRE
7 A AR AR A R DU 48 ) A AR HEAT I 25

¢

5
MG R )5 B AR s XIS o R G ATl o e 2R
BRI GERA
K1

o X . S201

R AT AL T N2 B R A I 2 TH R TR e
GIHET 7
¢ S202

R BN R PPN AR T S VPO o BT IE HE Y |
EG RRITRER A NS R iR 2

¢ S203
R A R A SR A G B

/]2

1/4



WO 2020/143513 PCT/CN2019/130826

Y ’\\\\\\\\\\\\\\ SN RN
| §\\§ pores L \\\\\\
BV \\\\\\\\\\\\\\\\\\\\\g\;\\\\\\\\\\g\X\\\\ ke -
A3
S401
I A R AR B o R R
¢ S402

N

R PR N A AT e i B TR s e |
B B HEF N R R

¢ S403
KRR T AU R R s

K 4

HENERE

BUEH

SRS

ERETHREER

HiBRE

o efb i

——
SMES SRR e e

2/4



WO 2020/143513 PCT/CN2019/130826

K 5a

P8 A T

TS B L

A AR IR G

60

.

60

-

60

T IS A S
60

g

60

-

HAHIT

K6

3/4



WO 2020/143513

PCT/CN2019/130826

7
70N
- FhrE s
72 ALFER RS
WEIET |la—>

PR R R e

K7

4/4



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/130826

A. CLASSIFICATION OF SUBJECT MATTER
GO6T 3/40(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)

CNPAT, EPODOC, WPL, CNKI, ISL: #53##2, BIg, B, B, Fia, WA, HERe, fhit, Ik, Xt M, ma, ik,
A 28, ultra, resolution, image, reconstruct, perceptual, quality, evaluation, rank, estimation, training, adversarial, network,
content, loss, generator

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

PX CN 109949219 A (SHENZHEN INSTITUTES OF ADVANCED TECHNOLOGY) 28 June 1-10
2019 (2019-06-28)
claims 1-10, and description, paragraphs [0005]-[0039]

A # JUFR (HUANG, Siwei). "ZE TR B2 ST I 92 B R B2 B VA5 (Research on 1-10
Super-Resolution Image Reconstruction Algorithm Based on Deep Learning)”

FEETS T AF 078 X2 XEEE G B BIFEEE (Information Science & Technology, China
Master’s Theses Full-text Database), No. no. 11, 15 November 2018 (2018-11-15),

ISSN: 1674-0246,

main body, chapter 4

A CN 109034365 A (UNIVERSITY OF ELECTRONIC SCIENCE AND TECHNOLOGY OF 1-10
CHINA) 18 December 2018 (2018-12-18)
entire document

A CN 108921788 A (NORTH CHINA ELECTRIC POWER UNIVERSITY) 30 November 2018 1-10
(2018-11-30)
entire document

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 (a§ specified) ) o 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
11 March 2020 02 April 2020
Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration

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.

PCT/CN2019/130826

C. DOCUMENTS CONSIDERED TO BE RELEVANT

entire document

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 108550115 A (CHINA UNIVERSITY OF MINING AND TECHNOLOGY) 18 September| 1-10
2018 (2018-09-18)
entire document
A US 2018075581 Al (TWITTER, INC.) 15 March 2018 (2018-03-15) 1-10

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




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2019/130826

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 109949219 A 28 June 2019 None
CN 109034365 A 18 December 2018 None
CN 108921788 A 30 November 2018 None
CN 108550115 A 18 September 2018 None
Us 2018075581 Al 15 March 2018 WO 2018053340 Al 22 March 2018

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




EFRERIRE [ P F I 5

PCT/CN2019/130826

A ESIRbaES
GOBT 3,40 (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 )
CNPAT, EPODOC, WPI, CNKI, ISI. mBor#z, EHE, M, B4, &, P, H5, M, g, X, M,

M2, sk, e, ultra, resolution, image, reconstruct, perceptual, quality, evaluation, rank,
estimation, training, adversarial, network, content, loss, generator

C. LEE s
% AU SIS, BERN, IERMHEEETE A == BRI B SR
PX CN 109949219 A QYIS HER ARFIFER) 20194 63 28H (2019 - 06 - 28) 1-10
AR ERE 1-10T0 L S i B 5 55 (00051 - [0039] B
A B TR TEESEN R EI G ER R R 1-10
(CREMRFB M L2 e SR ERE B RHEEY |, 1185, 20184 11H
15H (2018 - 11 -15),
ISSN: 1674-02486,
EX 54
A CN 109034365 A (FETFRHEA2) 20184 127 18H (2018 - 12 - 18) 1-10
=0'8
A CN 108921788 A (#gdbFs k%) 20184F 1153 30H (2018 - 11 - 30) 1-10
=0'8
A CN 108550115 A (FEF KRS 20184 9H 18H (2018 - 09 - 18) 1-10
=0'8
A US 2018075581 Al (TWITTER, INC.) 20184 3H 15H (2018 - 03 - 15) 1-10
=0'8

[Nacssepprecms: b .

TR R

* 5 ASCHF R R AR,
“A” PAARRAIFISRIZER TIE R — BRI A RO
“g” EBEEF'%EIE‘J%iﬁ‘zﬁé\\%ﬁﬂ‘lﬁﬁaﬁﬁ%ﬁ%ﬂ

“L” ATREXTULSCAN S IR BE R SO, BOM T o — R S
E’J/W‘EElﬁﬁ%I%E’Jﬁ%‘lﬁﬁ%lﬁﬁmﬁﬁ%l)ﬂﬂﬁiﬁ (G IERES

i B )
WREOSKAT. FH. BRI A T8

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

“g”
“p»

“77 EHFHBIER O 2 e A4, 5 RiEARIRA, (B0 THERE

E[

R 2 B B B A i S

“x” FRRlAERII AR, BME LSO, NEEREFIRAAR
?ﬁﬁ'ﬁ’]ﬁ/‘i\ﬁﬁ@mf

“y” fF ARSI, B2 7 il 2 2R A e f

LG g 0 AR AR 508 i 2 LT, KRR K
EE/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

20204F 3H 11H 20204F 4H 2H
TSA/CNF & FR A0 MR 2y ik ZRE R
] B 2 50 R 2 4R) (TSA/CN) 25t

M iE 500 86-(10)-53961408

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




Bl s 18 5
XTREERNESR PCT/CN2019/130826
W B 3 PR S SO el 7 e el
CN 109949219 A 20194F 6H 28H T
CN 109034365 A 20184 128 18H T
CN 108921788 A 20184 117 30H T
CN 108550115 A 20184 9H 18H T
us 2018075581 Al 20184 3H 15H WO 2018053340 Al 20184 38 22H

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 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report

