wo 2018/014324 A1 | 0E 00000 OO O

9) R HIH =i ZE 2R

\\

(12) =R EF SEFAM AT ERRRIE

T 3

o 2018/014324 A1

2018 £ 1 A 25 H (25.01.2018) WIPOIPCT WO 2018/0143

(D) Elfr% #1525 [ [X, Guangdong 518055 (CN). 2% = (JIANG,
HO4N 13/00 (2006.01) Xiubsoy; 17 B 17 4 MU 179 1L € 70 00K
(1) EFREAIES: PCT/CN2016/090961 # AL K IE X, Guangdong 518055 (CN)- 73
T E? (GAO, Wen); [ )™ 248 DI i R L DX 75 41

(@2 EFREER: 201647 A 22 H (2207.2016) AL REIX , Guangdong 518055 (CN).
(25) miRiEE: B4 RITA R A AR AR DA IR A
(26) N FHIEE i & (DHC IP ATTORNEYS); # H /" & 4 & Y| &

M X £ W5 e A r a0 A E R

FZ(PEKING UNIVERSITY SHENZHEN GRADUATE
SCHOOL) [CN/CN]; 7R B w Yo
[ IR i TR | B = < 7 e | N 7 R
Guangdong 518055 (CN).

(72) ZBB A : TR Ml (WANG, Ronggang);: F E [ HK%E
RO L X7 IR Al R X
Guangdong 518055 (CN). % {F £ (LUO, Jiajia);
HE TR N T R L X R R YO AR kAL R

[&2201, Guangdong 518048 (CN).

B {EEE (FrrF¥eM, EHREG—MrfRar Ex
{R47) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB, GD,
GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS, JP, KE,
KG, KN,KP,KR,KZ, LA, LC, LK, LR, LS, LU, LY, MA,
MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

(54) Title: METHOD AND DEVICE FOR SYNTHESIZING VIRTUAL VIEWPOINTS IN REAL TIME

(54) ZRABIR: —PhSLI AL & TV AR

RAEE. BRBREASMERATATRLLE g0

i

‘ﬁ%ﬁm%ﬁ%m%&%,%

l

Al A ARBRAT WL AW g3

AW A Wil S G T L H bt B 69 AT g5

l

ARIE 22 [ A e B SEAIL 5 64 B AR TR AL B b A AT IR A

L BAR AL E 69 S8

B 1

8700

S100 Extract sparse parallax data according to images of real viewpoints of two paths,

i.e. left path and right path

S300 Calculate coordinate mappings WL and WR according to the extracted sparse

parallax data

S500 Calculate the coordinate mappings of the other positions by means of interpolating

WL and WR

S700 Synthesize the virtual viewpoints of the corresponding positions according to the
images of the real viewpoints of the left/right path and the coordinate mappings of the

virtual viewpoints

(57) Abstract: Disclosed in the present application are a method and a device for synthesizing virtual viewpoints in real time. In the
whole process of synthesizing an image of virtual viewpoints, the invention does not need a depth map as in the prior art, thereby
effectively avoiding the problems caused by depth map-based drawing techniques.

(57) FFE: RHIUE AT T — PSS AL A& B U5 R, SRR A R BT, A
i BRIAHR —FEBNRELE, U R e 15 TR B B 2 BRI S B



WO 2018/014324 A1 {10000 01000

NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
ZM, ZW.

84 IBEE (R HFIEH, ZREGE—FATRMLRHX
fR41) © ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), BXIF. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Etil (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, 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).

KERAT:
— WHEERRRE (RA%F21403)) .



WO 2018/014324 PCT/CN2016/090961

A LR MALEA R R AL E

A AR

A BOE WAL A AR, BRI R —Fb 5 Y AL A AR Y
FEREER.

FEHEK

dob, 3DABKR AR BRI, EREWNA D EBRRARFE. K
7 56 SRR, 3D IR X AR — AP ILE 7 N [BFF T KA P st a9 2 A

%A% 3D R TR EEAFRBAA 3D AR A T 4. XA IREF E
VA% BBAIR A A o, BAAGBREEXERF. 0.4 3D 27K
Gt — B R AT A R S BALIA. R E e K RMEANE B
FOAEST LGN A, RPX AR IINE, BAHT ERABA, K«
B AR AL RN i 89 RAARAR T T8y, @ B R 69 &R B Rl R4
A LI

A FH AP, S3D (Stereoscopic 3D ) & 3D W &4 R4 AT X,
HEBERIESE, wRE LML 3D B FREREHE —F Hhey. Eat
Qs A4, & S3D A4 h At B BB GAIA, W R LR E LA
493D Fkst, XALZRITENMBIAT R, XA d S3D 453 % %Al
FAR AR B EESR .

A B AL E A MR R A FIRAEB 44 (DIBR) , A&RAEE
R TIREEGHE. R, WA GEREAETEZERB R, SHE
WMEERBELHALRENF s XAR, i, O FATY =
A RAR LIRSS T 5 B TR B RS R AL E T & T A R,

X B R4 T DIBR @ h3. £aF3h A5 3D R 7 REE KA.
KRR

RABERPIFNE — 7 @, NP FR A L0 R IAE SR T %,
Wi
ARIE A BRI A EAE G BRI A £ IR
AR RBG RN EZEYE, AT FAREENENGE T L b
BB A E AR E AT P AL B 6 R PR 6 AT RS W Ao W;

AR A B B EALE B AL E 6 R LR 6 AT RS W, HEEA
B f B B ALE B H A T AL E 6 R P 69 AL AT AT Wi~ Wi, 2L F
N A EEH, Ao/, RIEA KA ZHED P AL E 698 DAL E 69 A A7 ak
B Wy, G E| AL AL EAE B AL T AL F 69 8 0L, 5 49 4 A7 Bk S
Wri~ Wrnms L M 2 B4



WO 2018/014324 PCT/CN2016/090961

ARAE A BE B LB B R B AR AT BR A W~ Wi, 20 B A AR A8 AL A%
BB ML B, Fo/, RIE AR E EALE 6 B A B A AR
Wri~ Wiy 2316 A8 BLAL B 69 52 20005 64 B 1% .

BB AR Eap T, BB L. KA LG BRI R
E Y, BAKeIE:

T A EBRAEEAEGEM, #AT FAST 4540480, 535 T4
JiE &

1% A BRIEF ++ B & 4% 42 5 69 45 AR 48 £ 45

R A A A EALE G B P A BRI BRI AE R A B A A
SEALE B AR P 69 SR AE B AR R A IARE B, A TR EASE
B XY N AT AE & 09 IR B,

B —8B AR E BT, 120 GPU RIE £ . & WK A LHE 6 BRIR
B RALE# I, Ao/, 12 GPU & A8 A% B 69 & 20,5 64 B 14,

RBERPFGE 5@, KPP FRE—FF T REMAESRGEE,
0,35

MERRET, ATHRIEL. EREALEZNENBEBRIREREAE
L&

AT AT, A TARIBERIRGHEARN LKL, SR TTHEAKRAER
AE R FE R AT A B4 B K ALE GG E AR AT T AL B 6 R P R G A
)ffj—ﬂk% WL 7’F‘f’ WR;

AT, A THRIE LKA EOE D] L E 6 R PAE 6 A ARk
B Wy, HEE1FD) A% A ZALE B A3 TAL E 64 8 DAL 5 69 A2 4T B S
Wi~ Win, E P N HIEEL, F/R, B THRIEEKLEZHNE D PEL
B OGRS LA Wy, BEFINARAEENLB L 0ETFAE
4G BB AL B 6 AL AT RS Wi~ Wrvs £ F M 29 G 44

SR EA, A FARYE A A EALE 6 BRI B A AR S W~ Wik,
R AR AL B 64 R AL E GG B Ao/, A TARE AR E EZAEY
B A B AR AR5 Wri~ W, 2 304 A8 B AL B 69 B AL &8 69 B 1%,

B —B ARG F BT, PTEAL £ R 045

FAST 454542 M0, B T F 4 A% A EAEG B 1%, 347 FAST
AFAEAE N, 133 T AL

BRIEF 4 4E 4% 4 44 %51, F T 1% 8l BRIEF #+ B &4 4E 5. 64 S A48 4
4T3

HAEE BT, F T oR it A ARA EANE BB 6 SIS
0 45 AEFG R S B A B4 AL AL G 6 B AR P 64 B dE AR B 64 4F ARG L AT 64 i BR
BEE, ERTRDXAES I XSATHAEEG T,

T —BAR ) Ep F, TR AL ZRIRE TR AT GPU 47k %

2



WO 2018/014324 PCT/CN2016/090961

BRAERAEZ BT IRIR; Fo/R, PTESRETREET GPU 4T3 Ak
TR AL B G B AR A AR,

R ER LG E R IAE SR T IEREER, EARE ALY
Aigeg G2y, NERHRINARRK—FERER, RGN
BT TR B R AR BT S E6Y ) A

1R bR T E AR AR SR T IEREE, ERRERANEHK
EaT, @ F45 8 T FAST 454242 vA & BRIEF 1+ A &4 45 & 69 45 4045 4
A, EREEEAMEG R, EEARMEG I RE, AT EIE D
LB A R 64 5 B4R

1R i 3649 5K BT R BAALE ARG iR AR E, A GPU #5474
Heeh, 12K GPUARIME £ . & M3 E FALE 6 BEARIRE RN E 5,
Fa/K, 2B GPU & MR A8 AL B & B AL E G B, ik 7 FakE,
H BhF IR WAL E A AR G R AL,

" B A

B 1 hARwiF—F £ 5 6 %R MAE SR F EGARTE
A ;

B 2 A A w3 —A 34 69 B R P B A R 8 7 ik T 4R B SR
EHFEHAEZTZR,;

B 3 2 K F —FF 5 5645) 64 52 B R AL B A R G 7 ik £ GPU F i
47 FAST #3424 N BH ¢ KAZ o Be T~ & B ;

B 4 kK P i —FF 5 5645) 64 52 B B AL B A R 89 7 ik £ GPU F i
AT ARAEE NG ERE RTER;

B 5 h K F —FF 5 5645) 64 52 B B LB A R 8 7 ik £ GPU F i
TR RN ) B2 o BT & B

B 6 A A iF —FF 364 69 5 BF R P B A AR89 ik 8 ANLE( &
H2ONAEMEROANABNL) EEXZNTER, BTHES L
A A EALE ) — AL EE B

B 7 K iF —FF 5450 69 5 B R LS A R 69 7 & T 2 GPU AR
M £/ ALE 5 A8 AL B 69 warp A AR AR AL B 69 B2 AL 5 B 64 KA 4 B
TEHA;

B 8 AW if—Fr L6 E i B M ES RN T EHRIRTE
B, B8 (a)~(h) 53t EEE 6+ 6545 GIE;

B 9 ARSiF—FERMGEHEMUNESROREENENTE
A ;

B 10 HARSFH—F L4600 Z R ESRGEE FAERK
BN TER;

B 11 h AW F —F £ 364 69 52 0 2 AL 5 & e 2 B F FAST 4 4E

3



WO 2018/014324 PCT/CN2016/090961

Mg M T ER,

AW FNTFT —FZo B IAE SR T EAREE, LA THEMERK
HA& (IDW) AR, EAREMISE e B AT, RE B4
HBAR—FAEREE, BA OB T A TREZBLHERFER
G FEAL, Bl AE B O MEGRAE, LRRFHER G EI; b,
RAMNZAEB) T B A B A E(GPGPU )5& K 69 H ATt F 4L 7y, wik IDW
Bz, KILT E0T a9 R WA EE R, AT 85K R AL E SR8 T ik
@,35v9 K W Bk

Hh, AL, AWBEEANEGEE, RBEEENEHIE.
R £ 38 i AR B SRR AR IE Be AT AE . AR AR T BL A B B 4R A AR,
MREZAER, FEI WAL BRAE LA —H 0409 F 54010069 A
B, TEENFRETAREZEARRE AR, oL, APt
B A EAR I HF FAST F= — (444 5 T BRIEF R E S 4F4E, & R
FEF AR EAdisesttt, B2 BARRey it FRE, FRFEFRS
0 I B, sl RATAR GPU 4 5F473 B 48 5 3t FAST+BRIEF /m
%,

ok, i warp, A THEFEREMIE. —A warp AR FE M
BB B AL 6 B AR AR AT, b, RIAAH M AL R,
BERIE IANALYRF G RF, SR RBERAELER., ZRFFAA0
RFFER., BEFEER>H =AW (mesh) , WA E AR KRR
BEEGBRALFLER R warp. WETR EGLFRAREERHKNEE
I, BT EEE BB L, BT AR R BCR B FHOFR BT R 0,
TOARFR AN, mAANEE LN G = AKNETREBEFH T8
KAF, TARA SOR 2R E KRR G968, A H OpenMP HAT &,
FIA %4 CPU 47 KBS warp. X —F T AF 2| WA warp, 552 A
BB EAE R AT BB EALE T AT T AL E 6 R AL
B A AT A Wy e Wy, SXAPBRAT RS T AL £ 69 E A KA,

BR, ATERSMAE 3D BTREF T2 LB EHA, TV
AT WA Wy, LA EFsr G 77k, #HEF R B F 69 warp.

"G, £ warp 8948 F, SR A EMALE . m EATA, S EF
B warp R @A =AY mesh TR AW LAFEE, M AW NIRGEED
AT A R KT BTVA S AT B 69 R L&, SR RFEANZ
A mesh 89 A Rk A H, ReE#HfTREB, BLRNKMEEME, &
A ZAEF A AL B R FELH B ERAEF. H—ANZAF mesh £
EARKR S 64, BT A B A4S B GPU 847 e, st E—ANZ A
FATHRAE.



WO 2018/014324 PCT/CN2016/090961

RS R N RS S

HARE 1, AT %R AR A Rk SR
S100~S700. £ —&4F, H B S100 #= S700 £ GPU ¥ i#t47, HI,
$300 4= $500 #& CPU F #47. @ AL,

BB S100. ik A . & KA FALE M BRRRABRN LRI, £
— AR KA, I SRE 2, TR S100 LA @455 R S101~8105.

FI S101. M T L. HHRATNEGEE, #47 FAST #4E4 0,
LTS, E—BARERA Y, T A ARALEMNEGEKL,
#E4T FAST #4240, #32)35 F4b/e 8, Bh QT F % S101a. S101b
F2 S101c: FH 3 S101a. sTEAZHATLAREAN: FFF S101b. iHE
&R B 6 AR, T HR S101c. ARABR BAEAT 648 & AT IE M KRAE
Wl Blde, MABRAEMEGBLEE, BELSNLEALER, &
& o R 3B — g B AR A M 3L M . K 3 A A OpenCL £ 3L 7 FAST-12,
3% FAST #aX 64 B4 thresh 3% E % 30, FAST 44242 4o kAT &,
QIEZANAFHBMA, HEPALILT 34 OpenCL # &%k, &2
B, 2 AR ST Fr A R AR v (AT S
ITEMKAEATH. BERY LB AT BRSNS —A. f—
KAePl T, BEARAKEAE GPU LRI, &3 MOBHRR B . Fi
W PR 6 AR RS, AR, A iEAE4) OpenCL &A2 4 fit k%
o 3BT, HBEAE kK BAMEE SR — KA, B KA ERIG AT F AR
WAL A, KILT $H84 B HIEAR (SIMD) AT,

B3 S103. HA BRIEF 3 L5408 5 60 4G4 . £ — IR 5%
B, Blde, KPR S103 VA H R S101 F A b 64 45 40 54 4 Hr A,
AALAZ AL R BRIEF # JHAF ARG 8 4, 83k, FIAF4E GPU LI,
GREPAANS LA, EXAEGBERTESRSE, BoBHER FHReER
BT ETR 5, REFITEBIWE,BELES GPU k. i,
B I S101 o A4 69 45 42,5 69 45 R A% G T GPU A A+ . &L A VA OpenCL
%ILT BRIEF32, PP 256 {L ZAH#HEHA, AASFAEE A F 08 48 %48
KD FH R P, LI 256 5P RAELE, VAKDAH I FFtm, @Bidd
BB R L ek, Bl AR A R A B R EL KN, 13 0
RE 1, 21t 256 KLENIZH] T i IE S 0945455, AddAigit 1 A
OpenCL # & %k, KRS RE 0 E 3 T+, —AEBETF-ARE,
RAELTBREATR SI01 PR H R GHFAEEN, HAEELFEH
HAH bR BT

5 S105. 4 B 4 96 F FALE 60 B8 60 54412 8 69 44 4 463
F 5] A 3 B AL 6 B A b 04 B AR 564 4 A8 48 4 043 9 Hamming )
PEH, ATRAORPIEB XA F N AT LG LEe. £—EAK 2845

5



WO 2018/014324 PCT/CN2016/090961

¥, fFlde, KFBES105 £ FHIK S103 iH A RIFHFIER AL, RAA
i# it K 5> Hamming JE & F K& R E4FIEST. & FF 3 S103 494
RRENSHALEBL LA AS, 7 GPU A4 EE i FE2 4B R
R, A, EPAFFT-AMLERME., BEREOBEFEANS L4 3 5
— i G HBONE GPU WA, TR T BAEFOAZ, AR LT L egthE
HAT . KA A e B TR, FRAETR, KAALKLT
BB R AT, e aFe B, RieFH oA T
KAZ AT R IE A BALE o BANHFIE B AFIERE L ST B A BBALE F A4
AE B GG 4FIERG 4 4T 49 Hamming FE B, KRR A% 4w 4 i+, i+ 5 H
A4 69 Hamming JE &, W T AB L4 FREBEBF LR P L4F D
09 S Hbeik K45, GPU 4 F 2T R 69484 ‘popent’ X FHFXAME, F b
BB, TARET Ak, 047 ALBNE TR
= 18 49 Hamming JE B . ARG M AEL RN, TrAdd &R RFH
RARML GG HFAEAT . A TRIER B e A, E—FH) FTAHITT I
ik, 4B 5 FTR, BN a NEREN ARAE SN RBESFF K
ERAE P RIEIEBGHEF, REHE P ANEKAENABNE F L&A
BAFFREABMNB P REESGHAEF, X IERIET BAGFAE L
AR AL G . W R B R AR R A AR A AT, MEA B IR S300
AR AN

IR S300. RIEIRIRGG I A E K, o 5T B A% A EHE 1%
F AT B B RALE R F AT T AL E 69 B AL B 6 A AT B 5
Wy A2 Wy, SAPBM R T ALE M EH T, E—BREkEGF, $R&
S300 TVARLFEMA TR, —ZMEREZH, —ARKBEBEFTZ, TH
H AR 8E

(1) RAGvd ¥ A FAEG WL A #], FiEaE JH et s,

BRERMTAGHRALR,. ZRFBRAAFNRTBRAMR, ET
AT & 69 &K KPR T

Ew,)=A4E,(w, )+ AE (w, )+ AE (w,) .
T @A a2 R P AR BRALE R . TR R A n B CRER R 8
ATvLER .
a. I E IR
AR B SR AR BT (pr, pr) VEA BN, KA EAL @8 Z 4548

EpLHEZAF s, RIZEZAHMGEA N &op 2 F s (RS AT

HEBN | HRATF , %



WO 2018/014324 PCT/CN2016/090961

P =05v1+ﬂv2+7/v3 .

>

it pm AAFAEE pL 2 WL PHBRBALE, mERAEZRAESNTHER
pmE pLZAIEE, FIAH 4T X & A

ZMm)ﬂwwno+ﬁwny+wnwg—mAj

Hb, pu=(pLtpr)/2, #BHENFAEEST, R4 Ei(pL), 133
R LR AT
@mhgﬁm)
b. TRFF R
it(m,n) A = A% mesh 49% 5|15, # p(m,n)* i = ﬁ%LH%@%
PAR, EX A T RAAHRE, o308 TRNEZAH L H D foKF D 0GH

hm:ymwnyr4wxp@+Ly»—wﬁp@Jdr«p@+Ly»4xny»W;

WV_W“@JD=W&Uﬂ%y+DTﬂQUK%yD—UKLy+D—P@J@W;

LA A ZAR Super #9TR.E K [p(m,n), p(m+1,n), p(m,n+1)], 7 F & A
,ﬁﬂ%wmwawmmﬂmlmﬁMH)mmmm TP R RY
KGR = B 6 AT

E,(mn)=E

upper

(m,n)+E,

ower

(m.n)

(m,n) =ver _dist(m,n)+ hor _dist(m,n)

upper

(m,n)=ver dist(m+1n)+hor dist(m,n+1)

>

lower

B TR WA, RAvst 564 BEy(m,n), 1FB]ZRFH AT
E(mn)—ZE(mn)

(m,n)
)

c. B8R E R

AR R RN TR BRSO A R B AR, A AF S e
warp, B SbitsR-F B R T AL he T
E(w’)= ZWﬂ@mm>w“@mmm

(m,n)
(2) KRR A2
b @A AR B 6 58 B B — A R R A KL vh warp B = A Y mesh
7



WO 2018/014324 PCT/CN2016/090961

BT E AT A, FEREDGGEEAEAN, TULTFERE R, 23T .E

gi',
RN ERF KRBT, TAFI —AEBEREXR A=, FTUERTHhHWT

FB [T A
VR TY X b
: x[: =]
Ay Ay Xy by |.

g el gy X BT Z A mesh 1BE. —ABITFF, de

B AR X 64 x 48 A~ mesh. TTAF 2|, AHIEEL KA 3185 x 3185
o, JFEHL R ARG FRERE, FERFHEA SRAEE. A
do, FE—EHHIF, TR SOR AR RBULAUE, kil 48 4o
MRk, A TAUA, LM IR R AR S AT W9 A0 AT SOR K, A
T4 A B B AR KM

A FE, SR EGHEINLITFSH KRBT, HFIRASLRHEEEL,
- L3t A& B ALE FI AR E &t — /> warp, IR A & RH B RBOIA KT
A A, E— R, TR OpenMP . IS4 CPU JH4T
KA,

FIBS500. ARAE A o4 JL AL B P B4 B 64 B A8 69 4 AT At
Wi, A5 7F 5] A 55 FALE B e 4 E 6 R UL o) A AR v At
Wi~ Win, E P N HIEES fo/f, RIFEHERALLAED FELE 6
BEADAL B 4G AR W, FE1E4F 5] & 346 & K ALE B HAuE T AL B 69 12
P B GG AT Wri~ Wrys FEF MY EES, FARE 6, R4
8 HALE A Bl A T 133 8 BALE, T HEMAT B2 B 45 B 44 warp, A @
ETEAEGLE (hEa—14F) , Fode Ra AL EDELE warp,

32 A0 mesh X 2. AR &8 it X =200~ rusr ) 4545 47 5)

0.2, 0.2, 0.4 Z/4 B HALE A 8 warp, @it X e =20 —w)tusy

VAIGIEFE)] 0.6, 0.8, 1.2 =AML B 49 warp. £ —8BAL LB F, K
oA B EALE D P AL F A R PALE G AT W, BEFE A%
A EAER AL E A A6 E T AL E 69 R DALE 69 AR Wi~ Win,
£ NAHEES, FEH, RIFBAKLEZAEB] T AL E 6 R A2 69 4
ARBEST W, HEFREHRAZAED AL E AL 6T 6 R
LB 6 AR S Wi~ W B —E3AEEAEA T, NA MASF, FHF
B ¢4 8 P& 6945 B £ T P A% B AT AR,

F IR S700. ARIE £ 3K B EALE GG B G A R ARATRS Wi~ Win, 2

8



WO 2018/014324 PCT/CN2016/090961

R A AR BLAL B oG B AL 5 6 B AR Fe/Sk, ARIE A B A EALE 6 B AL
B AT Wri~ Wiy 256 RAB AL B 69 8 L5 69 B, E—4
R F A T, ARYE £ FE B T AE B R B AR AT W~ Wi, 254
AR AL B 69 R AL 5 6 B, b AR ARE AT Wi~ Wiy A A B A EAL
BB PR E AT E B DALE G AR A RARE SR A
T E 6 B AR A B AR AT RS Wi~ Wrae 284 AB B4 B 6 )& P05,
e, H o AATEH Wi~ W A AR EAER| A2 E A 695
FAL E 69 )8 AL S 6 A AT, RGABVAE 6 a6 -TFati3teR. £
B S500 FRAFR TMANELENB EE DA EAZE-02. 02. 0.4,
0.6. 0.8 F2 1.2 & tgu gt (BPHE Wose Woas Woas Woes Wogs Wia) .
AT RSB DAE, RAMETFHIAGEE I F2 Wor Woas Woy B R
02. 02, 04 AL B EMAE, ABRETFIMAGENE Iy 2 Wos.
Woss Win A% 06. 08, 12 A EWEMAE, B4k, Toldit
SFEANZ A mesh ATBBRBHEE, NS REDIE., —ANZAK
mesh & 3 ANTREAFIR, ™ = AH M 369 mesh MBS HFHTHER. H
TERBAFEAE, LRBHHEHRZLL, KREHTRGBH, BiLRE
MEAGEE, A EZAE P EALE 91T LB B R DAL E T . de LPTIE
B1F, BB R A 64 x48 A mesh, H T A m 6 3% & WAL L.,
B E B H 64 x48x2x6 NEZAH ., X—FRFEA RS ITFITE,
B 3637 AR 3t —A OpenCL #0F H AT F. AT AL 69 &M 4 Bt SR w-Sw B
T AT, AN E R 4 6 A warp AR A A PR E EALE AN GPU #
B, EABETF AP S ATEABRAEY =AM ZEMAE, RiEK
BHHTHREN, BFRELEVNVBLEHEDNEPHE T, FITAY
36864 NEAZ TR AR, 6 KEDAE KA RT . AR 6 35 E WALE o
LN 2 A ENE, M ETF 8 HAME, Eb, EIALE Y E A
BRERGTESTBRE R, E—FaB T, TUKESTRHEGZ/NEAK

kel x B {1, 0.05, 1} . £8AY, xF 720P ML, AT

¥4 S3D LAt Hust A ) 8 BALE, MRETHE § A<, B 8 (a) ~ (h)
AT EER 6 P EAENIE, 8(a) ALEH-02 HEMNE, 8
(b) HEEH0WEEANE (P A AEARAEEZANEGEML) , 8 (c)
AILEH 02 EMAE, 8(d) HLEH 04 9B AAE, 8 (e) AL
BEAHO0OHEMNE, 8(f) ALEHO0SHEMNE, 8(g) AL EH
1 $EEAE (FPMANERAEETAEGEAL) , 8(h) H4EEH 1.2
8 AL

AW 6 LR R P E A R B T R, A RJE AL B 64 B AR 6 B
HEP, REZRINAHRR—FBFEANEER, BFgAET LATFE

9



WO 2018/014324 PCT/CN2016/090961

EBRLRBZRITFHG PR, ERBRHERIEHIER, 3 T4 )5 T FAST
HEAEA M VA B BRIEF #t B & 45 48 B 49 S AR 34 1 45, JEPRAE IT BL A% 49 B
B, A AR Bk, A BT FIR AL RS R 6 E e, FA
GPU #95-47it B4 h, 8 GPU #R3IE A, AWK A FTAE G B BRIRR
WHRANEHIE, /3, E£F GPU & RAAILE BN LGB, o
BT ERE, A BT EIEALE AR E AL,

MEH, KPFAFT —HEFEMALESRGELE, HHARA 9,
H O I ERIE T 100, A AFBRS T 300, 45/H 2T 500 Fo bR
700, F dg-EARGLER,

AERIE T 100 B FARYE A HWIRAE EAE 6 B 2R IR A
EHYE, E—FHA T, B 10 T, SLERIRET 100 L35 FAST 4%
JEA I 35T 101. BRIEF 43 AR5 45 3T 103 Fe4F 4,5 L H T 105;
FAST 444 250 101 B F2-F £, H3 A EAE G BH%, 347 FAST
HFAEAE M, £5 B 25 F 45 42 5 ; BRIEF 45 4E #4534 45 % 570 103 A F1£ A BRIEF
T H A AR B AR ARG AT ARSI ELE T 105 A T oAt E AR A
SEALE G BAE P 69 S AL E A AR A AT B A A B S ALE 6 B AR T 6 &
UFAE B AT ARG R AT 0 R B BE B, AT SN FE B X AY O XSt AT4F 4R
BRI EL, E— A, FARE 11, FAST 4424 02T 101 3%
AR EAR F T 101a. A EAAT FFET 101b Fe 348 KA 4] F £
U 101c; S4ARE AW F 25T 101a A T BT AREAN; h LA
HHEFEA101b A Fit B AL A4R 5 6 vh /8 M KA 4] F 2T 101c
JA F AR vy BLAE X D4 AR B SR AT AR AR KAE A7 4] .

A AR T 300 B TARBERIR G R EZ I, A A ARE
EALE WG F R AT Ao A FE B AL E R AT P AL E 6 R LB 6
A AR S W A= Wy, XAPBRS R T ALE 6B T AL,

A8 5T 500 ) TARYE A 3% A A5 B 4L B 69 B L5 69 A AR
B Wi, A3 2% B SALE R b T4 F 69 88 P05 69 A A7k
B Wri~ Win, H P N A EES, Fo/R, A THRIEAREEZANES TR
15 B 68 A5 6 R AR Wy, BEFIABRAE EAE D] Es 1
B 69 R AL GG AR BRAT Wri~ Wrv, HF M A EER. £ —8RMAKFEk
Bl d, FEE T 500 ARAE A F& A FALE B P A5 B 69 B LB 49 A ARk
B Wy, EEFR AR AL ZN LB ¥ AL E £ 693 T4 69 R DAL5
o L ATERAT Wi~ Win, P N hEES, JFH, #ELT 500 LARIE
A EAEE] P AL B 6 R DALE G L AR Wy, AT EHKA
SEALE B 045 B A 63 T E 69 R AL E 69 AT SH Wri~ Wre
F—EE T T, NA MABE, FEF2 R EGEE ETFFE
1% E A AR

10



WO 2018/014324 PCT/CN2016/090961

SR 700 A TARSE £ 3 A ALE 60 B AR A B AL AR AT Wi~
Win> 2R AR A8 BAL B 6 R IALE 6 B8, Ao/, B THRIEERALE
AL E G B AR A B A ATRESY Wri~ Wrae 256~ AB AL B 64 2 AL, 5 49
W%, E—BRERA T, S RET 700 I LKA ZHE G B
A ATBR AT Wi~ Wi, 2816~ AR A8 AL B 69 8 4L.2 09 B 1%, H A 4rnk
S Wi~ Wiy 2 2% B ZHLE R AL E A 46925 T2 E 69 )8 ALE 8
HATRBR AT, VAR AR L 700 ARIE A B A S AL 6 B A5 A B A AT i S
Wri~ Wrano 2B A A8 B AL B 69 AL E 69 B8, 2 ARk S Wi~
Wy &b F A EAE B P AL B 44695 T2 B 69 8 P05 69 4 Ar ik
At

BE—F#8F, AP FGENEMAEESGRGERE P, AERRE
74 100 3 F GPU 47 £ Rk 7 R £ 23E 69 R IR, & 2T 700
R F GPU #473 F ok 2 AR AL E 84 B AE A K.

VAR R T BARA I3t AR K B AT A, R R T B MR AR KA,
F R AR AR L A AT RARIRA) —RRBR AT, 1RIE KL 964 A,
A ik BAK 55k X AT R AL,

11



WO 2018/014324 PCT/CN2016/090961

Rl E K

1. — A EE RIS REGF %, LHEET, 035

ARIAE £ . B P IA B SEALE 0 B 53R B AL £ AR

ARERIRGHERNERIE, AN EAEARALEANENIEE LA
S4 f AL E GG E AR AR AL E 09 R AL B 09 AT A W Wy

ARAE £ B8 B AR B AL E 69 R AL E 6 R AT W, EER
B fo 34 J KA B A0 AL E 6 B LR 6 AR R W~ Wiy, HF
N 4 E#4; Ao/, ARIEAEIK A EAE D] P AL F 69 8 DAL S 6 A ARk
H Wr, EEFE) 455 E EAE B H A0S T2 E 64 8 AL 5 69 42 47 s S
Wri~ Wrnv> B M h B4

ARAE A BE B LB B R B AR AT BR A W~ Wi, 20 B A AR A8 AL A%
B EmALE S B, Ao/, RIEA KA EAE 6 B AR AR A AR 4
Wri~ Wrns 2316~ B A8 BLAL E 69 )8 P 5 69 BA%.

2. oA B R 1 BTG LR LS A R TR, BAFAEE T, MR
W AW FAE G B FREBRAE R L8, BIROE:
stF A, AR AEFEAEGEM, 347 FAST 44040, 1335 T4

AE &

1% /] BRIEF B &4 4E % 09 45 FE4G 34 45 ;

R A A A EALE G B P A BRI BRI AE R A B A A
AL 0 B AR 0 B AR B A AR R AR R R, AT R AR
B XY N AT AE & 09 IR B,

3. doA AR 2 B e AR MALE ARG TR, AL T, &
TA. BHAFNEYGER, HAT FAST H4ER], 135 FoHAIEEL,
HAK 6,35

st B % AT 34 AR B A

B AR B 6 v AR

ARG vf) BLAB AT 34 AR B BEAT AR AR K A7 4] .

4. 4o B A FR 1 E 3 PTRe) ot B MR 7 ik, L EE T,
1 F) GPU 4B £ . AWK A LS 6 BRI £, /2K,
1% 8 GPU & m A8 AL F 69 8 AL 5 64 B A% .

5. — MR EMAESRGEE, LEELAT, G

MERRET, ATFHRIEL. ERERALENENBERIREREAE
L&

AR LT, B TFARBRROHENE L, SR HEABLSE
LG5 F AT e 3 B KA AR AL AR F AL E 69 R A 8 4G A
)ffj—ﬂk% WL 7’F‘f’ WR;

AR, B TARELEKA ZAER] b AL F 68 AL E 6 &

12



WO 2018/014324 PCT/CN2016/090961

ARBE ST W, B33 A A SALE B b T A5 B 69 R AL E 64 A A7
BRAT Wi~ Wi, % N Y EES, F/R, A THRIELRELZAER P
B4 B 69 B AR B 09 AL AT B AT Wr, E1E1F 3] 4 % A AL B Ak & T
A5 B 6 B WAL B 69 AT RS Wri~ Wrn B F M OB 244

AR, B FARYE A A TS 6 B AR A B A AT R W~ Wins
R AR AL B 64 R AL E GG B Ao/, A TARE AR E EZAEY
B AF A B A AT Wri~ Wrvs 2 8GR A8 B AT B 49 8 #AAL 6 49 B 1%

6. B A BRSSPI ARMEREMNESRGEER, LMHELET, FT
AL E RIS 045

FAST 454542 M0, B T F 4 AL EAEG B %, 34T FAST
HERAEAE M, 133 T4 AR5

BRIEF 4 4E4% i 44 %51, H T 1% 8 BRIEF #+ B &4 4 5 64 S A48 4
A5

HFAE B RE T, BT oA F A A EALE G B ag B 458 R
0 45 AEFG R S B A B4 AL AL G 6 B AR P 64 B dE AR B 64 4F AR L AT 64 i BR
BEE, AFRDRAES XA XFATHIEE 6 EE,

7. 4o AR 6 TR LR BEMNESROEE, EFELET, AT
K FAST 4FAE4 ) #5706 3%:

SEAR EAR M F BT, T B AR AT AR AR

o) AR BTG, AT EA AR B 6k A

AR AR KAL) T 20, ) FARIE o8 B A 54 AR & 84T AE AR KB 4],

8. B A EZRKSETFHE—RFAGERFEMAESRGEE, &L
AR T, AT A Z R IRE TR T GPU 47 ok T A SAAL £ 435
BRI Ao/, FTE A RETURZET GPU 47+ B R 7R JE AL E 6
A 158 .

13



WO 2018/014324 PCT/CN2016/090961

HRAR £ B A EALE 0 B RAR R AR AN £ SR

-S100

RIE R I GG A Z I, 5 A+ L ARBEH W A Wr M g300

4

3 W Ao Wil i 548+ F A B 69 2478 - g500

WA 22/ Ao # B SR AL B 04 IS BRI & Y AL AT
B BRAR AL E 64 B AL,

-S700

A1

BEATFASTHAEAR M, 13335 T 4455

-
101 /- st B A8 AT 3L AR S A )

S101a

HH A3 & 4 AR

-S101b

A v BB A 6 AR EBAT IR KA 4] g101c

\ 4
1% F) BRIEF#+ - &4 AL S A9 AEREAF - q103

HERIAER, AHATHAEEEE -~ g10s

A 2

1/5



PCT/CN2016/090961

WO 2018/014324

: -+
.
.
.
:
!
. <y
A e u .
. (e
A
L\u».
-
14
b
]
e
\n.sssskx\\\ s
= &
= -
. ,.m&n.
o A
A Tw_
ﬂ\.:
B
T TM
' y o
v
S
12
K
&
o
«
M B
i
o -
— -
B
=
BT
= > -
i 4 N
e :
.
1 L]
b I o B ol el
N ] =
s
S
Es
= v oy l -+

2/5

A s




WO 2018/014324 PCT/CN2016/090961

L3 £ ) - i. LY

'l\ A 's'l ’c\. 'r\ R A ’J'i
LY LY 1Y Y 5 X
LI At Fmewt Fmem¥ S, ¥ [ I— *

0.2 0.0 L2 o4 0.5 8 10 1.2

A 6

4 2 3 AR -
1 ol 3 (S T LS peea. §

warp(-0.2)

£145 L s145 L 5187 § esnven

s \Vaf‘pii,‘:) ?L 7‘}3 &

Lipwes

St wearce FI8

3f ey warp.4)

19833 19524 15425] weemne foarTs] s warp{D.6)

i

sesvifaesrefassred eeneon provie] oS warp(O8y |+ Al &

‘-—» FRRY 2

\
N

. .

e

B "~ Jr‘ iy 2
sratfaonazfaesaaf seeree fagose] > warp(l.2} AT RN g

A 7

3/5



WO 2018/014324 PCT/CN2016/090961

b

N

N \ N
D R
N R
X AN
W R SRR
N X
.5\_\ e R
'\ -
5 R

L . i

9




WO 2018/014324 PCT/CN2016/090961

M ERIRE AT LA | HEET | | EREL
100 300 500 700

A9

FASTH#AEA M T | | BRIEFAFAERGE G 2T | | 4545 I B3 71
101 103 105

A 10

FAST4F4E4 M 25T, 101

HKAREARTF LA hEETFT R KA TR
101a 101b 10l¢c

A 11

5/5




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2016/090961

A. CLASSIFICATION OF SUBJECT MATTER

HO4N 13/00 (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)

HO4N

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)

CNABS, CNTXT, CNKI, VEN: virtual, viewpoint, view, synthesis, sparse, parallax, disparity, coordinate, mapping, feature point

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X WO 2011109898 A1 (BERFORT MAN INC. et al.) 15 September 2011 (15.09.2011) 1,4,5,8
description, page 5, line 4 to page 9, line 4, the abstract

Y WO 2011109898 A1 (BERFORT MAN INC. et al.) 15 September 2011 (15.09.2011) 2,3,6,7
description, page 5, line 4 to page 9, line 4, the abstract

Y US 2016165216 A1 (INTEL CORP.) 09 June 2016 (09.06.2016) description, paragraphs 2,3,6,7
[0022]-[0030]

A CN 104639932 A (ZHEJIANG UNIVERSITY) 20 May 2015 (20.05.2015) the whole document 1-8

A CN 102075779 A (BEIHANG UNIVERSITY) 25 May 2011 (25.05.2011) the whole document 1-8

[ 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

Date of mailing of the international search report

No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China
[Facsimile No. (86-10) 62019451

22 March 2017 13 April 2017
IName and mailing address of the ISA . )
Authy d off;
State Intellectual Property Office of the P. R. China uthortzed otieer
PAN, Yun

Telephone No. (86-10) 62089148

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2016/090961

Patent Documents referred

in the Report Publication Date Patent Family Publication Date
WO 2011109898 Al 15 September 2011 US 2012218393 Al 30 August 2012
US 2016165216 Al 09 June 2016 None
CN 104639932 A 20 May 2015 None
CN 102075779 A 25 May 2011 CN 102075779 B 08 May 2013

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




[ P i & [ H 5
PCT/CN2016/090961

A. FR 2R
HOAN 13/00(2006. 01) i

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

B. o ZR AT

B3R R AR PR B SCRR (BRI 2 R ARG 355)
HO4N

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

e[ Pk R I & 10 7 S e e s AR, eIk aa CnfE D )

CNABS, CNTXT, CNKI, VEN: J:l%:‘l:yw U_IJ):l—i’ U_ng]’ 'él\ﬁi’ %Eﬁ’ U_LE, él‘é*ﬂ?’ Hﬂ%%{(, '*%/{E)ﬁ, virtual, VieWPOint’
synthesis, sparse, parallax, disparity, coordinate, mapping, feature point

C. AR
% AU SIS, DEN, FEREIERTE BRI EIE=S
X WO 2011109898 Al (BERFORT MAN INCZ) 20114F 9H 15H (2011 - 09 - 15) 1, 4, b, 8
_____________________ Tt B 55 T SB44T- S5O T 25447, & e
Y WO 2011109898 Al (BERFORT MAN INCZ) 20114F 9H 15H (2011 - 09 - 15) 2, 3, 6, 7
_____________________ Tt B 55 T SB44T- S5O T 25447, & e
Y US 2016165216 Al (INTEL CORP) 20164 6H 9H (2016 - 06 - 09) 2, 3, 6, 7
i85 [0022]1-[0030] B
A CN 104639932 A (BFTK2%) 20154E 58 20H (2015 - 05 - 20) 1-8
£
A CN 102075779 A (bR RS 20114E 5 H 256H (2011 - 05 - 25) 1-8
£
[]aessor ek e i, TR ERIHE .
% B FSCHRI B AR, “T’%%?%@%g%%%é%ﬁ,5$%Kﬁﬁm,@%7ﬁ%
“pr YORRERRAR R IR R T BAR —BoR SRS SIEBR IR T e e
wyn 2y E\ s m =i s 3 E\ HE A~ E
wpr R E R 2 5 AR 75 S A X BUREOI, ARSI, UWERRGFHRETR
P SR RRER B4, SR e ; “yr RERIAESEM SO, MRS B R e B R R A 3
e L S R ™ e F ke A B b 5 Y, 2 i e
A Wi
“or WROSKATE. H. RS T R FFRISO “gr RS RSO
«pr AT H ST E b B FAER B SR BR A H B SO
Pk 28 S Bm 58 B H HA = P 2 5 1E 25 H A
20174 3H 22H 20174 4H 13H
TSA/CN 144 R Fi s 25 ki ZRE R
FRAE N RILFNE [E 2 A0iR = HBUR (TSA/CN) E
R AL T e XA 1A A L 3k 65 100088
fEHE (86-10)62019451 HIES6E (86-10) 62089148

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



P R [ 1 3 5
KT AR EFIIE B

PCT/CN2016,/090961
K2 3 B & SO Pl Rl 7l Pl
WO 2011109898 Al 20114F 9° 15H us 2012218393 Al 20124 87 30H
----- us 2016165216 Al 2016£|56H 9H 36
----- CN 104639932 A 2015f|55ﬁ 20H 36
----- CN """"i‘(‘)'2075779 A 2011£|55H 256H CN 102075779 B 2013f|55ﬁ 8H

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 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

