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AA  Acquire three-dimensional point cloud data of an image and divide grids
according to the point cloud data, acquire three-dimensional coordinates
corresponding to each grid and extract a first characteristic vector of the grids

BB Generate a second characteristic tensor according to the first
characteristic vector and the three-dimensional coordinates of the grids

CC Carry out convolution of three views according to the second characteristic
tensor to obtain a third characteristic tensor of the same dimension of the
three views, the three views comprising a front view, a side view and a top view

DD Extract a target according to the third characteristic tensor
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(57) Abstract: The present invention provides a target detection
method and device and a pedestrian detection method and sys-
tem, relating to the technical field of target detection. The method
comprises: acquiring three-dimensional point cloud data of an im-
age and dividing grids according to the point cloud data, acquir-
ing three-dimensional coordinates corresponding to each grid and
extracting a first characteristic vector of the grids; generating a
second characteristic tensor according to the first characteristic
vector and the three-dimensional coordinates of the grids; carry-
ing out convolution of three views according to the second char-
acteristic tensor to obtain a third characteristic tensor of the same
dimension of the three views, the three views comprising a front
view, a side view and a top view; and extracting a target accord-
ing to the third characteristic tensor. The present invention pro-
vides a method for a three-view convolutional layer to implement
a convolution operation on a front vertical plane, a side vertical
plane and a horizontal plane correspondingly for three views of
a front view, a side view and a top view, the present invention
can extract finer target shape information, thus realizing a more
accurate target extraction.

[ L& 5]



WO 2020/11966 1 A | [0 0000 2000000 0

NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), BX. (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, CL
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .

G HE: RRUGRLOE T BAR%E . REUFAT AR % RS BT BRI BOR S, 38 5d 5K
BRI =4 m =8, AR PITIE = Bl 3 0 M, R BRI IS S R [ = AR B, SR BDCHIR 09 56— P11 17
B RYEPTRE LR Prid b 00 = 4EAAPR A S A IR ARPE SR IR AT =L EE R, 3R
B =B B RN E IS =4 IRk & Prid =R s AT ot AL, RLIE; AR IR S =4 Eik
&2, R E. ARYERE T M =0KERRLIN N TR WA, e =0k, arEem. M
FEEM ., AP, PATEREAENTE, HAERME E ORI B ARG, TSGR HARSZE



WO 2020/119661 PCT/CN2019/124189

—FERNTE. REURTARIUGE. R4
ARG
AN B BRSO, JCH Rl Bt ik B E UL EAT A
KTE. RE.
BREAR

TN B YL SO N TR fe Ui & T ] I BOR, 158 TR ST BOR M
RETEBERE, TNBBEARMBIEE T A, Mo A2 S b T #a47 A ffe i
TR BY e TE RAAUNEE,

BABARPRINAT N B bp, AT 24BN IS AL BB SRBUS AL,
FHIZFIEMUR 21328 RIS SRR BT A, B Arkiils:
A0 AL G IHE VA SR B 24 3] Tk Ferpy, A Gr i 2 N B M RFAE
EL AL T S s BB AR M R AR AS TS, #10 m BB e IS . JE
PRI UATRFE R e e BB T i, BT SR G R AR AE (1 RUBEAS AR A e, inidE A
SRR AT 7 1816k 5 BT B VRSS2 T N DR HRA AR IR R AL 1 5, IR 2RT7
5 BN TARYE S 5605 BoRBOTHRAE . DU RAN R o PR PE 52 2 5 10 32 B e M AT
JE R SR BUAR R IR RFAIE, FHES SRJR IR IR RS 28 . 2 8IS AE 55 . AR
B 3Tk, AR B bR 55 0 U0 BLAT R R R 2 v B E AR )
(instance segmentation) Al AR 73 SEPIAFHE55, B — M2k T X I ki 45
(region proposal network) , XA B AL T AR AT S/ B ARVE L, i
Ja 3 U — e B ARG AR 22 R 2, T Rl 3 B 2 R R BB B A28, R0
Hi e ARSI K A

FA, o255 CLn] DRSSl fay # (K 25 AR 55, SR, FLAREE R EEDL
2% BRI RE TC A IR K3 T 25 18], A BRI N JUIRANRE S s
JERARMATITIAZR, BRI A X Tk, MR, ERE e A i, JF
ANBEIRIL T o N2 G e vh P A5 A 55 #0088 th ok BEARGE I, TG AR T 0 85 2R 11
AR, BUABOR AR AT o A AL B AR SR I A A2 o
RENE

AT, ARUIRAE 7 Fh B AR ik 228 DLRAT NS R4
FI VA SR BUAT A4 Te N2 35t AT N B AR R BEAS = B BAR 7]

1



WO 2020/119661 PCT/CN2019/124189

AR BT 0T -

RIEARAF ST, R T BAsieilris, ad:

AR I =4 5 =8, MR iR s 8 R IS IR SREUEE bR Xt
L =HEAR bR, RIS (1455 — Rk 1A & s

RYEITIR S —FFE R RS (K =4 A b A s ks & s

MRYE R TR EEAT =R, RS =L BAH R RN E L 1 5 =F
sk & Prd = K OREaTL A WAL, AL

WA ik 58 =4 ek &, FEHCE bR,

FARLI, P SRR (38— Rk &, -

(1) EEAR)R: RIS N SRR AR, 2 2R,
A A E IR AL 5

(2) s RMALERIE: X iR A AR IR IAT B O AR, RIS =
FRARFAIL s

(3) HRIELITIRMHE R ERAAE . AR L, AR — TR E

(4) WRIHE— AL EER - PRPER (1), (2) X R4S R LR
R, AR s —Frik s .

R, Jiid o —HFIEgk &y — YRR R SR &

PRI ik 3 8 R M, B ik /Bl g K/ A
%o

FARZI, RIESHE AR EHAT =R, RIS =D AR R RN
S =Hribsk &, .

(1) 62 55 AR BT — M, 138 S IS € Roryur s FTADY,
HY, WA B £ = AR 1A

(2) ABT AL WL WL SR, AR WA E . KT
M, TR

Piotj—ta Si—igr Fiotg+1i]

= F b Stk Stk s:.,-_;-%—‘i,}s

R
Sk T

o, . oo Ty caa s
E'l‘z%i.n—l,?c SERLEd il gl

Hor, FANBEIZ, s N B ESE O E BT, SUAERE



WO 2020/119661 PCT/CN2019/124189

IR, s, A KRS a5 KRB LR, ORF AR,

FHRIR, Bk iR4E Bk 55 =4 fE sk 2RI E /5, .

e BT 55 = AR TR SN B DI N 4%, AR A X I B AE

SRETIA 2 AN X IR B AE 5 B SR (¥ ARHE ) 2 25 A9 KN, 4% 5 5 Lol de e
DX S HE F 8 Sy s e EL AR D 25 R

WA RIS I, ST A E bR E, AR

PSR AEAR RS, FREVER N =2 i S5, AR T i = s X i
FFIREUAF A AT BL ) = SR bR, BRI (1 55 —RFAE 1) =

AR, MRS IR 5 — AR 1) B RS B = YA R A R AR TR

=AEERE, RS AR E AT ARG, R = ER A R
ANYESE SR =HFESK . iR =B RTAL I . AR IR AL

PREUBIH, MR AR SR ARk =, SREAE AR

FHRZ, PR MHE R IR A, A

SVERE I AEL: RYEMAR P SB ) SR R SR — MR A, St g,
A AT AR R AE

RN S X iR A B R AR R R AT ORI R A, SR U =

FRARFAIL s
HRERS, HRERIAMMS S ERAE . AR RE, AT
AR ) &

MRS RRIE AR e, MRS — FARrE I Ei Pl ek e i B e, &
RIBAC IR AT B [ 4T 1 2 DA SR AR, AT id 56— 1k R & .

FHRLRY, Pk 88 ks 8y — DUZ4ERFIE K =

PR AR FPAE AR AR, G R Prid md = B R g — KN B .

R, Ik =4 B G E A 4

(1) [l 25 ARk BT R —ANMEIE, 193] Z4EK 85 € Ryt i ' FTIRDY,
HY, WO R s £ = 4R AR BN

(2) XRFRILEL MALE. R =, FariE B, M. KF
I, PATEPURAE:



WO 2020/119661 PCT/CN2019/124189

Hoh, PGB, s N IR ESEL L B LT R, ST ERER

RIS =HIETR &, sl N ZAHIERES YE(L L M E BT, OFRIR SR,

FARZI, i id S B A 5

X dhf iz b, g Pk 5 =Rk sk S 4m A\ B X IR p s, Al A X dde
THE;

H bR, SREUITIR 2 A Xk IAE 5 FOSL 1 H ARAER 32 Fe K/,
e HL B LA e v X A A PO B 72 Dy e I At DU A9 45 2R

RIEAHAT R HE =710, R T AT MR ITTE, Ik Irnism i T EANE
g, PrikJrii s EIRA R AR R A K B AR TR, Prid AT NBE
I E AR o

RYEAHAF R H VI, R T AT MR8t Prid REMH TN
g, ik ZRGe s IR R AAER - TNA R B ARl &, priddr NBE
I E AR o

B BL EBORTT R W, AR TN B S5 AT N B IR B A =
RIBEAR IR, 12777250 Jef s = FTE (0 = 4825 (8] 4 B — AN A, Bk A
MRS LI SIE SRR AL SR RS, RSl DMFIE AR, R 45 G XS 1Y
ZYERAARRE R, BRI R SRS D DU ZER SR IR R P A%
B R B A () R A 28 AR I AL P o AR AR SR "R IETK &I, A W]
R T A=A G R SE DU BT AT AL AL L = AL, X B
I SR B AT, PATERRIER A, AR E R4 B eIk
(EESSRWNITE SR SN SEIR o2 e
PRy P B

B 1 AR B SERE]— [ B Al ik iR 1

B2 AR ISR — (8 B AU 5 V2 b i 4 BRI (14 26 — P 1) S 1Y
iR EH



WO 2020/119661 PCT/CN2019/124189

I 3 A T S 0 = A B A R

P 4 Ay A U S O X 184 0 44421

Bl 5 A T S 0 AR S A

Pl 6 Ay A W S 91— AR AR A AR 38 22 A
B R

TS 2 A R SR L, A 5 SIS B AR AT 0
f. SREHGE, WA, R IS IOUE AR I — TSI, A AT
HOSHE] . SET AR 0P S0, AT RS AR A 57T L Bl e
BT PR AR 1 A AR S, O T AR O R

S —

W 1 R, AR ST B BRI, .

RO I = 48 2 KR, HRAE P s 2 SR S I 3R R
BRI = bR, SREUHIRS 5

PR AR R 2 2 B R A M 4R, Tk A MU R4 e /N
.

RUSIEG, WP EARER, SB35 S Z IO =470 Z. Y X i |5 A D.

H. W, Mg =AYERE e Yeby, R0 = i i G — KNG 2 5, 745

W

B;':Fi Hf:;i_ Eﬁ::
EC/ ﬂ ¥ OMMEAE = A bR RN

WK 2 Fow, Pd SRS S —FRik R s, R

(1) EEAR)Z: RIS A S5 EEA RS IR, ad 2R,
A A E IR AL 5

FHRLET, REAHIAE A B i S S AR IE R 22 B 5B R e = AR FR AL A
M=4im &, REFRELEEERR, BHohdE-PRRHLE:

Wy Wig  Wig
Ww=| i : ;

M",m i sz H"ma

¥iy v ¥y
X=1{ A
Xay o Xgy



WO 2020/119661 PCT/CN2019/124189

¥ =HWLxX

MW Sy A e P B A, ORI Y AR B R R, Y ER™
yHE B A

(2) BRI HRAE: F T A T B IR B ST SR A AL A, SRR
JR T RFAE s

FRRZRG, P S f5 TR P S = T A

Fas o Vaw

7 3 . R

} == x . 2 .
3z wen AT
¥ i }mﬂ

Yarl P max{yg, oo Yeg)
vV o= o — s
LT T ; ’
Yene d AR, Frpggeones 3"’311?3)

(3) BRI IR R I . A e MG F, 4 — T 1
HIREH, %0 BHET L 5 B ey o R et ok, AL AE

© ¥in

FRY v %
v ] J‘mi Sme

V¥eo o Fus

iy e Wos
Sk R VA

(4) RAEFE—FIE R EFE— P AP (D, (2 XN AeEEEUK
B NIALIRAE, AR ROTR 1k & .

I R IE A 2 2 5, RRAE 1) e Yo R o A T o R M AL R 1

211 0 Zn

_fA7 WV > .
Z=W,¥. =i !

Zmi Y Zagm

Z3g max{Zyy, ., Zyn)
L prm— : pu ] : '
Zrni MAaxX{ Zyy, s Zonnld

i, RS A AT AR R A m 4R &
AN, IR —FAE S Prd g i =44 bR 2 s —RFIESKE



WO 2020/119661 PCT/CN2019/124189

I 5 AP T By — IR AR SR &

HARM, W4 GRS M =40 E B, w2 R 4 451
FHESKET e R

AR, MRS THRAESKE BT AL EE R, RS = DAL RO R/ INGE 5
WIS =HrEsk S Ird AL EREATAL . WAL, AL

P HRYE 58 AR SKE AT =LA, R0 =ML I AR RN E L R 26
=FHiESKE, .

CIEE 5 AR B R — D IHIE, 53 =4EKES € Ry o' ITIRD,
HY, WO IS AR =48R BRI

(2) XRFATALEL AR A =ATE, xS ardEEm. MEEEm. K
VI, AT E R R
i—1i-1x  Si—tgk Si—igeik

1 — ; 3 o, 5. . AN
S = F \_} P oSii-tk Frik S vtk

PPerri-1e Freigx Feigvix

Hor, FABEIZ, 5 NE IR ESAE M E ERTR, STER
RIS =LK S, 5! R ZRHEKRBS ME{ LA kM E ETR, OFRRA

.
HBLIY, AL RBUE R E T T ERUR P TSR R 40 L 4 5
fif. ZALEREATLE. DURLEL . ERLR, o TAMESK R, [ 20 imiti
WERE, AR A =AM L FIREAT B 5, o b
TGN, B8 SR S e R, DRGSR



WO 2020/119661 PCT/CN2019/124189

Hooh, WogsRUg, Sk eSO E Lk, SR

L1

B, RS e G O e, O%F AR,
=S A RIRE R4k MR AESK B T T2, T ROP 7 S5
o AR AL S 1 2 SR A e — M E IR T € RO

BT, S EEEOT = B BUOROR e T, = A B =
BT T B B, B0 SRR L I SEIE =M L
FTHEN, TR AU I — QeI e P . 3T O . U A AT
VBN, I B S e LT A AN 771 1T 8, (A8 = A AR
N B IR

HHE AT SHEE R, HRERE bR, FRAMRARFTA S = SR H A7
s

4 A ST B NI X R s, 2P K S

AT A K FEAE 15 05 10 L KHE 0 2 EI K, 45 2 L5
I AT 0 52 5 BB 2 .

Lk, 20 T TR S BUR 2 05, AU i\ B0 B
B, AT AR EA KRR, JCOHERRR T FARIOR BRI b, If LR 1
S IOME 28 P4 L 1A R R 0095 43 et 00 1 2 L 5 £
LY

K, W 4 PR, KRR R - ERAES, S 4
BBUZERALR, A, FRHS N R B BURHE R K. U, ConvaD &
T 2 YL, DeconvaD 7 2 YEILEHL, Ll Tk AR BUR L B8
LK IR 2285 1 S 3 26 T T2 PR A 0243 B R A
VEIFET, 055 3 S0 S A HE B O E 70U 0 5 K
B

AT = BRSO, HE N 4 AT, RN S
RIR I S i M, 7 0 B AT, DR 2 8 =
FFAE . 1= SR 12 % T — SR B O I, T P2 S S A



WO 2020/119661 PCT/CN2019/124189

THRGE R B (B, N #E R 3 4EHE(S BAENFRZE, B AR AT
S 2 B R AR A BT B s, BRI, X3 i 1o 2% B2 d i A A 1
TX REEEAIE PR AR Rl E AR DX IR AE o

AR, BAkH, BESRAHE IR NH % W, FHER A E 4 B
DS X2, BB N gmAd 4y, B 4EEH (Conv2D) A, —HH T
KA BN G5 B 5P AR5, B 4R G (Deconv2D)H AL, 4
5 Ed bR B A AT S i S IR IR o EZRARAERR T 7 B SRS - A5 1%
AREFESL, AR T XRS5 55— SRR 3 = R AR 43 00 BEAT B
BT B (RFIE . HH IS B M RAE 5K B o A 7 12 i o PR B A,
B SR ERE P 1x1 EHUZ A5 545 B 2 B A =T 1

A EILERE 1A% (H' 1 2)x W' 12), B DYEERIN BAR B HEMER AL PR, 58
L BEESHER, MRS BIEGELA 2 (H 1 2)x(W'12), F— YR
AN AR A EX R s B AR MRS T BARIIMEER S EL LRSI
& EARIOMEE 2 S5 mIVA L MER 2 BRIt m] LIS 3B B bR 7 B
B, 1 A DX Sl 138 D) 4 e 25 FROIN 1 L A, LA

S —

W 4 B, ARBSEHEG—F BArRi s, a4,

MR ARAE SR AR A, SREVEIEI =2 5 258, MR Pk s 2 50 Rl 4 A
FAREUEEA MG AT B = ZEALhR,  HREUMIMG ) 55 —4pAiF ) s

PR MR R AE SRS, B PR s S8R 5 g — K/ A%

FIRZ, MMSRAESRER S, Bl e LM =40 Z, Y X 5l BIvE RN

D. H. W, Mtk =Agepehybe Vet Rl =423 W5 K/ IHE 25

W

pi=2 g_E X
AAE T, T el = sk AL

WK 6 s, NARSEHERIMHME R SRS, 4

SRR RS P S B R A S IR R, e e R,
A A E IR AL 5

FHRLET, REAHIAE A B i S S AR IE R 22 B 5B R e = AR FR AL A
M=4im &, REFRELEEERR, BHohdE-PRRHLE:



WO 2020/119661 PCT/CN2019/124189

Wy Wy Wia
W= i ; :
Wans Wiz Wes

11 Xin
X —_ 1 ?— 1 r E’.ri.
Y31 Ly

¥ = WX

Hoop e g e b 2 O BUE ARG, S M 9 5 5 1 B R, T € Brooly
— B HAEE

BB PRI o T A M A A AT SR A AR A BRERMIAS S
HAEAE

PR, T AT B A B H =) A

Fiz o Vi

¥ = H " H
37 PR W
Fent Yo

¥ird ma:{{}?ﬂ, oo Fig )
ni"‘??!fe 4 1’1‘1 “*}’&_‘3 mels ;- ;}

B RS, EREE AN R IR B MR REE, AT
AR ) &

FIREHL, %R 5 E— b e o R Rk, AR 1

Vi ¥y
Vo ¥raa i
& T Y
" Fie Fye
s
¥ nl ,3»' sl

MR AR A B, WRIE S AL AR DA Prid e ms . &
R AR AR B IR AT 12 S A S i Kb AL R AR, 2R BRI 58— HF Ak &

IS R HE A 2 2 5, RRAE 1) e Y R G ol A4 o R M AL R 1«

10



WO 2020/119661 PCT/CN2019/124189

E31 "t Zam
Z=We¥e =1 ¢ :

Emi " Zym

Z1g max{zyy, ., Ein)
‘ZL = N = - : '
2k max{Zoy. oo Zomnd

s, AR ES AT AR A m 4k &

A R, AR TR 5 RRAE ) B TR I B = 4R A BR AR BRI TR
Tk 55 —HFIETK & — DI 4R R RS &

HARM, 4SS AR E 5, S 2 BRI R A 4 451
HFESK BT e R™ P

EMEEZ, RAESE AR ST =R G, R = EIRAEE R
NEFER R =R S TR =L BRI AL, IR,

MR, Pk =HEER R, A

CJE E S8 —RHETK EAT RN IE, B3 4K ES € Ry s FTAD',
HY, W9 R MM AE =4 br T AN

(2) SNFRIAEL ML, =K, S e, MEEm. K
S, AT BRI

Fe-aj-1x  Si-15& Si-i5+iy

Siie =F &} Suy-ia S ik Feivik
Frey—1e Fostgr Faigvix

Hor, PGB, s NE IR ESAL O E BT R, STER

BFRMB=AHEKE, sl AR SFEKESYEL AL E BT R, OFRRA

fe.

FARL, =ALEERUZ 2RI Bz, T T 3R BUE A 4t H S il 5 1%
fit. =K AR, AT LA, X TRIETK &R, BRE/ENIEIER
Yefz, =MREBEHR =AY L RN BT 4GP R0 s, BUE R bk &

TAEE—ANEIE, B3R E S e RTTY, DRGSR

11



WO 2020/119661 PCT/CN2019/124189

Wiy Wy Wig
W= [Wzy Wiz Wi
1'1;3 1 ‘Hr‘? e ‘Q'VB b<d

3.

g1k Si—1pk Si-tgeik
33,« =W &) Sej-1x Supr Sopeik

Sirig-1x Sivigx Sivigink

Hooh, WogsRg, Sk eSO E Lk, SR

1
T, RS e L OB Lk, O MR,

= B SECEAR IR K MORER S T TS T e RO7 7 SRS
= R e B 4 R A MR E BB 7€ < RO A

K, i AL E B T = PR e T, = GBI = 4 3
DA YT R A, SO BN SRR . B T AR 1
(TR, T A BB — AR Ak P AR B U B 34T
B, I ELIE &0 T B T A7 TR, SRR = /R R A
N O T B

PR, RARPTES TSRS, S

HIREME, FRAMREBEH AR, (K IR R, JPTAS SHHEI S A B
SRIRVE RS, LK AT FERsREE, SR 2 K I A
S0 B HE TR L, 45 T8 2 LB X R RO 2 05 bk
TAGLE5.

BN, 258 T TR SRR BUR 2 5, SRS G\ B SR
B, FIT R AR ERAE, SEHERR R T H ARG EATAAN, I AR
S R T2 5 L NI A 01 95 , 40 S8 0 25 L L e
KRR RIL 5.

M, (RIS IR S — MR- RTHEAE, ST 740 th e B B
W HIXHIG, ERSHEA T B HE A AL

W 4 FiF, (KSRGS MR-, G5 B

12



WO 2020/119661 PCT/CN2019/124189

ARG, AT, AERG TR W s R Z B A . Hot, Conv2D 3ok 2 4EE,
Deconv2D 7R 2 4k & . i PIR =4 KGR R 2 J5 13 2 5 & 2 R,
PRI N B [X Ak e ) 4% ] T 25 Bl S A ARE = 73 A DR L A [ VT e M
K B BB R A e M A3 PR, i [ 3 1 D0 8 A G ) K B ot
Ho

T =AM EERRREBIRAE, IZRHE 4 4E5KE, RACRIEIER4EE
AR L PRV JSE 5 1l — N, BT RO ZE P U T 2, R AR 1 Dy = 4
FAE. IZ=ERFIE R 25K 4ERF AR R B, ik B A E sl 2 HIE . |
TRIGE A B s (45, AN #A XS 3 4EHEfS S b2, AAR AL
55 M 2 B R AR A A BT B bw, DAL, X3 i 19X 208 B 2 Je el A A 11
X BEAFAE ER A i B s IX SR HE

HAAM, RESKEFAR IR R x W, R e Wls] 4 s i X sk iz )
25, HICEEE D NS EE Y, B4R (Conv2D) AL, — B N RAEEAF 24
M52 JRE A RS, ARG (Deconv2D) ALk, bS5 SiEid
FORAEIZ D AR B R 2R IR AE o IZRFAERR T B Y- A D SR RN
AL, S T GRS 4 88 RN 55 = 2 R AIE 43 AT B ARG 1T B 14
fiko R UEAS BRI 5K R A A T TR 2 eyt v SR RRAIE, S iR ik
A 1x1 BRUZ 7] 7 515 2 BEE AR R B

S EIGEIZ N 145 (H 1 2)x W' 12), D4R BB AR 58
. RmEESHER, RSN 2x(H 12)x(W'12), H—DYEER
ANZ AL RN EX R S B AR AR T BARRIBER 8 BB A
e HARRIBER 8 S5 MR R U st n] A 2188 B ARt - Eix
rR B , 1 Dy X sl 0 oA e I 11 L A BRI ATE

LB =

AL RAT NGNS, iR Iniam i T RN E Y, ik rise
FEAE P S St — St 1 Tk 1) B ARA U 5 vk, e, R TR AT A e ke il
Fbr, SEHLrIE B AR R I sL i -

Sk g

ARSLFEHR AL MAT NI R G, IR RGN T EANE Y5, ik R250

13



WO 2020/119661 PCT/CN2019/124189

FEAE ] FR S0 — S 1 IR () B ARk G B, Hordr, g PrkAT N e kil
Eor, SEBLATA B ARAR I SE i .

AR EAR S L) B AR T BB AT AR RS
LR 5 AR R = 4873 1) 3 B A BB, PR A A% B ) s S e A
RIS, G RH—MHER &, BHEL GRS N =40 n G5 R, iR
P o 2 B A Rl 1 — A DU 41 B8 R AESK & POl B 1Y) OB G BT R A 1)
ENYEEVE BB A . fEAE S RREKR ER, ARRE T — R = EER
JESEPUR T AT AR R = AR, AT IE L AR . KCP
PATERURAER TS, HERIR IR ARG 4 B AR5 2, AT SE3N SRS B 1)
ER7N/ I

AR B AR 52 AT DUER A S 3 B SR A9 7 AR e T A TR 4 2 R
e ] BUETERE 5 K48 & MG R BT 5E B, I BORR PP PT DAAE A T — Rt SEml ]
BN B, ERRPAERATI, AR TNEREAI PR B

A, FEAR RS SEREG] % D RE SR T AT ABE Rl AE — AN ab FE A,
AL SR Y B AT AR, R AP B AN B B B TR e — MR
E A AR R AR B B T AR H B A TR RS TR, AT DR B D B AR T sk
o Pk S A A BN SR LB D EAS L TR QS BT AR b S7 (0077 o B B B Ao
RIS, A DA LE — AT AL AT S B A i

ARG N AR N SR ST, AR W 0 SEE B AT S A3 0 T RGeS Bt &
BUREPF= e Rk, AR PR A sE RS m). s A seinl. sidl &
BBy T R S p e mH, ARRCRAfE—AEREAN KA &
AvHEALR] R AR T AL AT AR BT CEREREAIR T REBL A7 g8 A Ol
FAEERRE) RS TE EALR T R R

AR, AR AR N ST B AR B BEAT % b sl A AR B i A IR AR
AR PRDRS RN Y ] o SR AE , 5 AR R BH (13 e A e R J T AN R AU R B B
SR AT Y, T AR i B P L B I e e B R AR T AE I

14



WO 2020/119661 PCT/CN2019/124189

BRIERS
v R E bR, AT, LR

SRR I = 4 5= B, AR A S B ) o A, R SR HIAS XT RL Y

ZYEARDR, SRS I 58— AR IR &

RGP 5 —HFAE I S Pk S ) = 4E AR R A il 88 Ak Tk =

MR 58 —HFAESK S BT =R, SRA5 = B A TR DR /N 2 O 58 =M 5K
; TR =R AR AL, AL

IR S =S Esk &, SREE b,

2 MRIERCRER 1 R ARG A, HAREAE T, Bk SR BUAR ( 55 — 4%

b &, a4

(1) AFgelt: IG5 8 A R S — e R, S aERE, &

J A M AL
(2) s RMALERAE: Xt ind e EEBMME R AT B ER AR, SR BRI J= &6
RFAIE

(3) H REBFIAMAE R AR . GRS ARAE, ALREE — R R A &
(4) RIEE—FUER EH— SR P’ (D () MR MEERZE MR
WAL, MRS — 4R &

3 MREBCRIE R 1 ik i) B st ik, HAHMEET, Frdss —rHibk &N —
PSS S8

BRI BT ml = B R A%, 4% il sl = B R 9 e — K/ R
4, WRHERCRIER 1 BRI BRGNS, HAREAE T, RE S ek ST
SREGER, RS EIRIAH F N ERE )88 =4k sk =, 4R

() [ 2 58 AR EK BT R —NMEIE, 52 =S4 B € By pt s TIRD

W RIS 1E = 4R AR AL

(2) XNTRTALIE WAL, AL =HL I, XfArse e, M B, 7KF i,
PAT G RABRAE

Frov1e Simigx gl
1

=F {3} S S -
5&5;‘,?{ =i id—i& AR L+ &

Fivn -y Fevige Fiergers

Hop, PRERUL, s A8 AHEKESTEQ L L E LR, STAERRE

15



WO 2020/119661 PCT/CN2019/124189

MO AT, st N AT S a1 0 E L IE R, OFRR M.

5. IRIEBORIER 4 Frik i) B Asel i, HAFEET, Frid iR irid 58 =55 F
sk EHEH AR, AfE:

W BT 55 = AR TK SN B DX I 2, AR 2 A X I B AE

SRELFTIA 2 AN X IR B AE -5 B2 (1) B ARAE () 2 5 L9 oK /N, 4% 7 28 Lo 491 d e X
o I HE F 88 78 A B e BB 0 R 45 2R

6. — M EFRINAEE, HAEAET, A4

WS AEAR RS, SREVER I =L i =8, ARIE TR s 8 R s, 13k
HXUREAN MRS of L 1) = 4R AR, SR UMM 1 B — 451 1) =

AR RS, KR TR SE AR A . FTIR ARSI = 4R A S AR TR

=MEGRZ, WS e S AT A E G, IR = A AH R /N
JERSE =R iEsk & Prd =4 KA RERTAL L AL,

PREUBIH, MR AR SR ARk =, SREAE AR

7. MHEBUCFIZER 6 ATk BAst A B, HAMEET, FrdMHE e RS,
FLFE:

SVERE AL ARG N 5 B ) B R B SRR, A AR, ARk

AR R 5
B NI E R X BT IR A e A R R AT B KA R, SRRV = e
1k

BRI, HREEITANE R IE . SRS RAE, AR R
B¢

MR AR A s, WRYE S — FHRAE R DR Prid e B s oKt
B AR EOS BL ) A T J A S KA ERAE, AR I 26— 41k &

8. MRABEBHEK 6 Pk ity BArkillie &, HAEMEA T, ks —Feaksk &N
DY 4Rk K &

PR R B IR, 4% R Pnd m = Bdi kil g — KIS

O MRIBANLR 6 ik i) Bkl &, HAFEA T, Irid =1L KERZ B
(1) [ 7 55 bk E AR — MEIE, BRI =4E5KES € Ryt s INEDT, 8,

16



WO 2020/119661 PCT/CN2019/124189

WA A AE = 4 AR bR BN
(2) XNTRTALIE WAL, AL =HL I, XfArse e, M B, 7KF i,
PAT G RABRAE

PBicii—1r Simigx Terge1s)

1 _r\"" 5.
cw = F {0y Stk SEfk Sieste

oL R LN . s S 1
2'3‘5-3-1.,:—1,.1: A ""E"\-i,"?i,}‘:

Hor, PABEIZ, s N RHIEKESE(L: M E BT, sUEDRE)

FIEE =AAESK R, sl VB =RHMEKRES YEQ L O E ERTR, SRR N,

10« RAEBOFIZER 9 Pk ity BArFillAe &, HAHMEAE T, Frd i BUR S5
DX S AB AR B, 5 ik 55 = Rr ik 5 & N\ B X I 16 190 285, 2 1l 2 A X e 126 4T 5
FAREA e AR, SRERITA 2 A XS G HE 5 sk 1) B AR ) B LE IR0, R B
i LU 9] e v (X i 126 ATE PO B 72 D ey L Ak 0 7D 45

1. —FAT NI TS, Prid i iEN TN S5, HREE T, Priddiik
BAEBOMESR 1-5 B — TR B bstadlJrik, Brdas Ao sl B 4.
12, —FAT NI ARS8, i RGN T NSRS, L IEAT, ik R4
BB ESR 6-10 (R — TR M B AR WSS, AT A il B ox.

17



WO 2020/119661 PCT/CN2019/124189

SRR 0 =4 =R, ARGE TR A= BE R s, IF3R
B A S ot o2 ) = A o, SR IDUMAR: (14 5 — AL 1] £

i

HRIGPTIR S RF LA TR HIS 1 = 4EAA R A Bl 20 S AL 5K
8

N

N

AL S0 =L SK R prid =Pl e Ear Il RLE . L

AR ik 56 =R L5k &, B H 7.

[Zﬁ%:%ﬁ%%ﬁﬁEME%H,%%EAME%ﬁﬁﬁd

N

3l

(1) SRR WAEMHE P a3 A S A R 38— MRS A,
o eERR, BRI R E;

i

(2) BRAIMALERAE: X ik e RIS R IR AT B K AL 4
i, SREUHIHE R RFAL 5

(3) B RELIIEME R ERE . SERHE AL, 41RER
—THHIEA R

(4) WIFEH PR ER DL PR (D . (2) XN
AR R UL S KA, A rid 58— ik & .

N N

N

N

N

K 2

1/3



WO 2020/119661 PCT/CN2019/124189

HE

. o
2% n LAy

Bingk 3
ConvRB 188, 368, 3,2 1ix

5%, 288 31 B
8

—

WR

N
ST
SERIRAEY

2/3




WO 2020/119661

PCT/CN2019/124189
H pAs % B
HIAR R AL SR B AR A iR
=HMEERZ AR
Kl 5
WHE R AL R B 45
SRR R
B KA
f
. MRS R Ak A 1
B RIERAR R g

3/3



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/124189

A. CLASSIFICATION OF SUBJECT MATTER
GO6K 9/00(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)

GOeK

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; VEN; USTXT; EPTXT; WOTXT; CNKI: 5.z, B, 44, k&, =K, L0, sk, e,
K, wiAl, point cloud, convolution, grid, tensor, three view, multi view, front view, top view, side view, pooling

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

PX CN 109753885 A (SHENZHEN INSTITUTES OF ADVANCED TECHNOLOGY, CHINESE 1-12
ACADEMY OF SCIENCES) 14 May 2019 (2019-05-14)
entire document

A CN 104298971 A (BEIJING INSTITUTE OF TECHNOLOGY) 21 January 2015 1-12
(2015-01-21)
description, paragraphs 47-96, figures 1-4

A CN 108596961 A (ZHEJTANG UNIVERSITY OF TECHNOLOGY) 28 September 2018 1-12
(2018-09-28)
description, paragraphs 29-43, figure 1

A CN 108764024 A (PING AN TECHNOLOGY (SHENZHEN) CO., LTD.) 06 November 2018 1-12
(2018-11-06)
entire document

A WO 2018055377 Al (OXFORD UNIVERSITY INNOVATION LTD) 29 March 2018 1-12
(2018-03-29)
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

01 March 2020 12 March 2020

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/CN2019/124189
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 109753885 A 14 May 2019 None
CN 104298971 A 21 January 2015 CN 104298971 B 19 September 2017
CN 108596961 A 28 September 2018 None
CN 108764024 A 06 November 2018 WO 2019196308 Al 17 October 2019
WO 2018055377 Al 29 March 2018 GB 2545602 A 21 June 2017
EP 3516587 Al 31 July 2019
us 2020019794 Al 16 January 2020
GB 2545602 B 09 May 2018

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



EFRERIRE [ P F I 5

PCT/CN2019/124189

A ESIRbaES
GOBK 9,00 (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
GOBK

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

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )
CNABS; CNTXT; VEN; USTXT; EPTXT; WOTXT; CNKT: iz, &R, i, K&, =HE, Z0E, sriE, e, n

K, wik, point cloud, convolution, grid, tensor, three view, multi view, front view, top view, side
view, pooling
C. HEZH
%k Ay SIS, WER, FREBMCETE AHR BRI ZE R
PX CN 109753885 A (f ERIAFEiRIN et AT 20194 55 14H (2019 - 05 - 14) 1-12
Eoe'a
A CN 104298971 A (dbmFET k%) 20154E 18 21H (2015 - 01 - 21) 1-12
LI SHAT-96 %, K14
A CN 108596961 A (HrirT Mk k%) 20184 94 28H (2018 - 09 - 28) 1-12
i 5H29-43, Kl
A CN 108764024 A (CFZRIFHZEIAGELAF) 20184 117 6H (2018 - 11 - 06) 1-12
Eoe'a
A W0 2018055377 Al (OXFORD UNIVERSITY INNOVATION LTD) 20184 3H 29H (2018 - 1-12
03 - 29)
Eoe'a

[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
R 2 B B B A i S

“x” FRRlAERII AR, BME LSO, NEEREFIRAAR

?ﬁ%ﬁ' R AR RSN

E[

“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
20204 3H 1H

V] oz B4 5 M 2 1 341
20204 3H 12H

TSA/CNF 4 R FITHE 25 sth bk

o [ [ 28 iR ARy (TSA/CN)
o b T U DX TS L6 5 100088

fEH S (86-10)62019451

ZHRE A
g

HiE 500 86-(20)-28958507

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




Bl s 18 5
XTREERNESR PCT/CN2019/124189
W B 3 PR S SO el 7 e el
CN 109753885 A 20194F 5H 14H T
CN 104298971 A 20154 18 21H CN 104298971 B 20174F 98 19H
CN 108596961 A 20184 9H 28H T
CN 108764024 A 20184 118 6H WO 2019196308 Al 20194F 108 17H
WO 2018055377 Al 20184 3H 29H GB 2545602 A 20174F 6 21H
EP 3516587 Al 20194F 7H 31H
us 2020019794 Al 20207F 18 16H
GB 2545602 B 20184 5H 9H

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 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report

