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$101  Perform first processing on acquired point cloud data
of object to be detected to acquire first feature map
S102 Perform detection on each pixel in first feature map
to acquire first detection result for each pixel
$103 S103 On basis of first detection result for each pixel,

determine second detection result for object
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(57) Abstract: An object detection method, an electronic device (200), and a computer storage medium, the method comprising:
performing first processing on acquired point cloud data of an object to be detected to acquire a first feature map (S101); performing
detection on each pixel in the first feature map, to acquire a first detection result for each pixel (S102); and on the basis of the first
detection result for each pixel, determining a second detection result for the object to be detected (S103). By means of performing
pixel-level detection on each pixel in a feature map, such a mode of dense detection is capable of improving the recall rate of object
detection, thus improving the accuracy of object detection.
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o R T B SIS DK 3k P o R T I SRS X S B v, A e T i B
%Bﬁ%mﬁ%ﬁﬁﬂio
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AR T 3 ZE R X Sl AR BB AR 3R R 28 [B) AL B AN T I8 2R X sl b A P i
B RS PR R AR ) L RO BE S, B TR SRR B o AR
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Xt PTG B REAT PR 58— AP, RIS SE ik

3. MRIEAUCRIZESR 2 ik i) vk, JURFIEAE T, Pridoxs finid s = 5s 1A T
Frbgnhs, RAFPTE 5= B ALt i, At

FEPRALE 10T, XTI R B AT IR, SRAS T IR s 2= 8000 1 G i
FRIEI
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K TRBEN S BE =7 [m) () 73 2

TR R 35 PG IR 23 28, 0 JIT ik 4 2% ) o 1) e B0 R AT A% 1) 53
(ERGE

MR P KB S RN i FE =7 [ R 7, Ox i ik 2 i 2 1) o 1)
AR AT ISR

6 MRIEACHIZIR 5 Prikify ik, HAFLAE T, PrdRisprid K. 58%
AT E = AN 5 1A B 9, ) P ad i i 25 [ R ) el = B EAT MRS il o R

23



10

15

20

25

3

o

WO 2020/186444 PCT/CN2019/078629

-

ARk FITIR T3 110 1 73 9% SRR IA SRR Gt 23 ) (R B, R ITIE = 4
AR T7 1) EREAT R

ARtk IR B8 T3 100 1) 73 9% SRR IA SRR Gt 23 o) (R B8 5, X ITIE L= 4
YA B ST 1] _EREAT R

AR P 3 1 52 5 160 PR 73 9 0 ISR PR B 2 1) FR) D8 5, P ik s = 4
P Ae v 5 1) _EREAT R 7

7o MRAERAESR 4-6 (TR 5 ik, HAFAEAE T, Pk i e SRl
WAL, R

B P IR AR H A 1 2 BRSSO sl i SR A T A 45 ) o 2 1) s B
2, R E FIE AR AL .

8 MARAUFIZER 6 Pri’ ity i, FAFIEAET Pridgmpgi ik & i )OS 4
CXAXB, A C Hi Ik it v g fidh 7 6] 1) s B 15 Ik v &6 77 1v) (9 23 9 2
HILEAE e, BTk A b T Il FIAE G i 23 1) ) 1 S BT A A 2 7 T 1) 0 3
LUAERE, PTid B b BTk Pt v e Bt 2 1) (1 58 S5 55 3k 36 5 U7 1] FR) 709 2R 1 LE
{ELHIE -

Oy MFEHLAIESR 1-6 A TUTIR I 5 ik, HAFIEAE T, Prdss—abpif
B h 2D B EREAE . 20 UCRFEBAE A 2D IR HES 1
(=

10, MRIBCHEKR 9 FridJrik, JURFALAE T, PridRArsfeofs: F
HFEBRAEAN/ B LR

11 RIEBORZKR 2 Frid i Jrid, JURFLAE T, Pridss—Hpak i 5 prid
2w Ay 1k Pl )R/ — B

12, MRAEBCME SR 1-11 A=A Rk, JRFIEAE T, Prid iR X = i)
FHoRmMaE RO F R A PridGER SINE ] s R = =5
i BT R ER S BT A5 G DI s 1) PR s RO

13 MAEACHIZER 12 ik ik, JURAEAE T, Pk B s s s 1l
2 KSR PR R 3 RS A, Tk Frad o —F5 ik B rh AR R AT
AR, SRR PTIA R R SRR gh R, .

X PITB B R AT IO, SR ITIA R = SR

24



10

15

20

25

30

WO 2020/186444 PCT/CN2019/078629

14, MPEBOFESR 12 8013 Frad iy sk, HAFEAE T, Prid s s i
R A R AR PTIR B ER SRR, BT IS T o A e AR R R
PRI, SAFRE PR R R AR Rl 45 28, W4

LT IR 55— e Ak B rhoL D[Rl 0 W (R 5 ), R ik 58— Ak 11 Kl
oy 1z A Xl

TIPSR == S TJE X, DR IR AR 3% A5 T e DX Ta) (R A7 B AR

M TR R 3% T e DX TRV AR 2 S DA R P 3 A5 3% s A P Jegs DX 1) o f) iz
BAR, e TR R = s

15, MAEACHIZEKR 14 ik sk, JURAEAE T, Pk B a s s 1l
g R OIT PR G R 5 PTIE R RN AR (b L S B, PTIE XS T 56—y
R REAMR R R ATRE IO, SRE R IR R J R mas g,
-

XFPITRBER FIAT AL B AT, SRAS ITIA RS = 5 I A A A AR 1) v o
s R

16 MAEACHIZR 12 ik ik, JURAEAE T, Pk fe kil iR s —
R gs KRR~ 24 Pridfe sl AR s A1 i Akl a2 4
HIRAT S BB R A 1 = 4E AL R o

17 MAEAHIEEKR 16 ik ik, JURAEAE T, Prid ekl iR s —
R I 45 RAHE IR Ry s I AA (175 SO, TSRS R IB R =R RS —
Rl IR, e FrS Ak AR IR 5 A g L, 4

MR P 55— R AR B h BRI AR 3 5 TR XS, X BT o 5k
HHER R RIETIRIS, W ik Rl A4 (138 LI

18 MEAHIZK 17 ik i sk, JURAEAE T, Pk il prid 56— Fe ik
B BRSPS Z R TR XS5, BT SRR AE B R 3R R AT 2R,
iy e P ISRy KT INDAR (135 X1, A4

MR P 55— R AR B h BRI AR 3 5 TR XS, X BT o 5k
HHBR R RIETIRIS, SRIMITIE IS

HRHE T ik 2R IS X Bl AN s R SR, W IS A A 4 A )
PEIE

19 MAEARIZER 18 Bk it ik, FHFEAE T, Pridxt Irid (5 a8 skt

25



10

15

20

25

30

WO 2020/186444 PCT/CN2019/078629

RARMT7 A0 AR BB IS5 A
20 HRAEACHIESKR 18 Frikify ik, HAFIEAE T, Prd ekl ik s —
Rl & RS PTIE R R AR I ST, PSR REA g R =% =05 — 1 U
iR, RAGPTAAFR AR A A5 R, WA
ARtk Ik B S X 3l A T 38 5 3 s 1 23 T 7 R T 3 R SR X R A
JITRAR F R TR ARSI A A () Pl s BE 5, 0 T IR SRS IR A 1) v
ARtk IR SRR X R A IR AR SR s (W s 1), Al g T3 2 2R A1 il 1)
AR T 3 R S X S5l P Lo R ik BRI I s 17, s g T IR A A I 0
I RT
21 MRAEAURIESR 20 Frik ity ik, HAFIEAE T, PR prid 28 S8 X 1
HAREA DT I AR 3R s (0 23 (W) A BN T BRI X P R A IR R R 5 Tk fs A
AR B HL BB, e TR R D o0y,
Mt ik R R X S h R PTId R 2 R N S AL T Id JESR I R
JIT ARG 3% 555 TR A R A Ak T o SRR DA T I SR IS IR 35 A A T
BB RSB, B e TR JE SR DI
22 MRARAURIESKR 21 prik ity ik, HAFIEAE T, PR prid 28 S8 X 1
HAREA TR B R S HEH 1R, B E IR R R X i, B4
Mtk Tk B R X 3 b R T IR A5 22 s (sl 1) s AT I ZE SR XA R
JITIRAR 3R (R 58 A, T ST A 2 DI ) s 17
23 MRARAUCRIESKR 22 Frikify ik, HAFIEAE T, Prid RN EMR
%5M%@% BN/ B i 5 —AUE N T id 2 S I A BB R RN
SRR AE -
24 MRARBUFIESR 20-23 (ETPTR R ik, AR T, PridRys pr
IR BRI I [ Lo AT IR FE SR I W s 1R e i A il AR g ), B
-
ARHEE T 3 2R SIS X A Lo A T 3 SRS DB w1 i, A P ok SRR X Y
BRIMENTENE;
MRtk TR SRR X ) B RAMEATEAHE, Wl DT ad R A I AR 1) )T
25 MRARAUHIESKR 24 Frikify ik, HAFIEAE T, PR P ik 28 S X 1
Ry Lo R IR SRS X SR IR 5 7] 1 R T 3k BE S IX Sk 1) e KA MMM, B35 -

26



10

15

20

25

30

WO 2020/186444 PCT/CN2019/078629

LTI BRI K 3 11 Hh aLo JAg T3S B R AN R RE [ rpots, - LTI 2R SR IX 45k
R RN A H, ARG IR R XN B R IR AL .

26 MRAGBAIESR 24 Frick iy Jrik, WL T, Prid ke ds:

ARtk IR SRR X ) e KA M, Bl € PITIE A Al D AR 1) = 4 AR o

27 MRAEBRELSR 126 A THTIR Ry ik, HAFAEAE T, X 3RE A A
TR K S HHREAT S AR E, RS R ar, Frid JAie .

S ITIB AT IR ) == B

28 MARAUCHIESKR 27 Frik ity ik, HAFIEAE T, Prdsk BT i R kil )
I R8s, B

SRIBOR FEAR ISR ) P I8 A R DA 1 1 s

29 MRARAURIESR 27 Frikify ik, HAFIEAE T, Prd sk BT i R kil )
I R8s, B

SRR H S A5 SKoxt B i R Aor I AR AT REE I 2 BB o8 I8l 1

MR IR S — BB ITIA S R, SRS AN 4 1) s = Bl

30 MRYEBFIZER 1 Pri&iy ik, AT, Prid sz 8 b a4
AR s N = AR A R S 2

31, Ml P, MR T, .

frfias, H T SR

WP, HTHATITR VT ENRE T, BARH T

XTSRRI AR IR R B AT 58— b, 3RAS 5B — Rk ]

XTI IR S — i B P MR 3R ROEAT AR,  SRAS AN TR R 3R R —
For i 2 5

IRYERENPTIAR 2R RS R 25 3, B A Ar Aor 47 A 1) 5 A il
gk,
32+ MRSFEACRIELSR 31 Frd W+ e a%, HARIELE T
JriRAbBESS ,  FARH T X SR I id A S8 AT R R g, RIS Tk
RSB AR AR s 06 T IR G AR Ak P AT TR 28— &b B, SRASTIR S
— kA

33, MSHEACRIEL SR 32 Frd (W ¥ e a%, HLARIELE T,

27



10

15

20

25

30

WO 2020/186444 PCT/CN2019/078629

pridib gy, BARRFAMOEDT RN, XIS S8t kgs, 3k
I =2 Bt 1 9w s 1k 1

34 MRAEBAMESR 33 Prif iy i v i sk, TURFAEAE T,

Prid At gy, BARH R ITIE =2 S0E 29 R R TR 1 g b 25 1) s AR
TRUCH) 7 #3, O0F Prak g B 2 (6] v ) s = B AT A ) s O e B0
R EVRFIE s JFEIRAL BT 1R, ARIEEE IS IR RFAE,  SRAT BT =2 Bt 1Y)
] BES RN

35, MRIEBAIZR 34 P’y il 7 e s, HRAEAET, P& i) oo
WAE: KE. SRS =5 7 i 9

Prig it Fgs, BARMFIRIEPTIA R 58 BT B =7 [ B HE
X T IR 2R 2 1) ) R s R AT MR R o

36 MRAEHAESR 35 Prif iy i v i sk, TURFAEAE T,

Pk At g, FARR RS ITIA I EETT 1R 1) 70 3 S0 Ik 1 ve i 2% 1)
W RE, XTI = B A K BT ) EEAT R 7y M i B8 5207 v B 0 9
FEMPTIE IR A 25 ) 98 B, O BT ads s 2= B A8 08 S 7 ) B EAT R 705 R
I P 3 vy JSE 7 1) 1R 73 90 2 0 JIT 3R AL 4 R 2 TR F) B 82, R I el s B A v
5 1) B AT 7y

37 MRPEAUNZESR 34-36 A —TUITR K i 1o o6,  HAFIEAE T,

P b Bas,  FARR RS BT MRS A4 1) 2 2 S O s i Mt
PTEFE I R = R 2, e I i MRS (R AL

38 MRIBHIZNK 36 P’y il 7 e se, RAEAET, PridgmiLbeit KK
R CXAXB, TR C b ik s g idh 2 1) i v L 5 BT it v 2 U7y 1] 1
AR LT E, FTiE At P g fish 23 ) (1 B 15 BT A 77 1 1 73
HERIG LA, FTIR B I 100 4 5 2 18] (1) 58 J5 5 T B 77 110 119 43 9%
A LA € o

39, MRYEBFIZER 31-36 AE TPEM BT ics, HAFEAET, Pridss
—AEEAEL N 2D A B REREE. 20 - UCRFERE R R D —
IKHEZ HAE

40 ARYEBOM ZK 39 Ik it 7 e, HRFAEAE T, DT RAF B R A5
N SRRE A AN/ B SRR

28



10

15

20

25

30

WO 2020/186444 PCT/CN2019/078629

A1, MRPEACRIZESK 32 Prik £ s, HAEHEAE T, s —FrEE S
FIT IR R TRk I (1) K AN — B

42 MABRIZER 31-41 AF—IUd s, HEHEET, s
Vil ey el [P SR o I S R AP & S T NS Y S 3
MR FTIAME R S BT R A U A B s AR B

43, MHEACRIZESKR 42 Pk Fvess, HEHEAE T, g sps—
ROl &5 SRADHE BT I AR 35 I U,

JriR Ab By, BARH TR T IR AG 25 s AT R AR, RIS TR 5 55 s
&SR

44 FRYTAFIZER 42 5% 43 TR F s, HAFEAT, bR
(1) 5 — AT &5 S AL iR 15 25 i s 1)

TR Ab 3 s, EARF T DA s 85— R ik B iy oty (R0, #5515 & 1)
W BT i 55— AE B R o 2 AN X Ta) s PN AT IR RS TR I X ), DL TR
G RAE B I Tl AL B A bR AR T IRAR S ST JE DK TR IR A R LA
T BT A% 25 sS AR BT DX R e A B AR bR, W BT IR AR 35 A S )

45, MPEACFIZESK 44 Pk Fvess, HEHEAE T, ridg s sps—
For U &5 AT HE BT IR A5G 3R 15 5 BT IR A A WU A A2 (1) H o i (DB 12

PR AbBEAS, FARH X TR G 3 AT g, SRR G R S
JIT SR AR RS A A 1) s R PR BB S

46 MRPEAUFIELSK 42 Prik b Fvees, HEHEAE T, Tk it
SR s SRR B A IR AR E SRR BT A
PRI TS T A il ) A4 1) = 4E AR AR

A7, FRPEACFIEESK 46 Pk Fvees, HEEAE T, Tk i gisrm)
S AT I 2 S HE BT I R AT DU A AR IR SR

Frid ab B, AR TR T 0 5 — R Ak B TP A T IR 3R IR SR
Bl ) Pl SR 5 B AT RS, W TR RS I AR 1 R
5l o

48 MRHEAUHFIZELSK 47 Prik £ s, HEHEAE T, il prid s —
A [ AR AN BT I AR 3R A U,

Frid ab B, AR TR T 0 5 — R Ak B TP A T IR 3R IR SR

29



10

15

20

25

30

WO 2020/186444 PCT/CN2019/078629

Al REFTIE SRR B R R ST IR, SRIITR SRR X iR P ik
BRI ARG R RUNE SR, 1 DT IR R A I R 1A 8 SR

49 MRIZBMZKR 48 Prid iy 7 v, HARFALAE T, Pridx prid i =
AT AR 7 00 B R R A7 A

50 FRIEAUAIZIR 48 Prid i 7 ue st , R T, Pridfeia il A
S RIS RS IR A AR 1 )T,

P it gy, FARH RIS PTIA RIS Id R R /1 23 1) AL B
FPTIE ZE R IR REA TR AR 3% 5 IR R A I A 1) ot ) B 5, T
TR BRI s MR T34 FE SR I P RS ITIA AR R S5 1R B T
IR TR ISR RI s 1 5 MR T 3 2 2R DI 1y mp Lo R T I 2SR IR s 1 A o
PR R AR 1R )T

51, MRAEBUHESR 50 Frik v deee, HAFIEAE T

JIrik Ak P, FLAAR ]R3 ik e SR X S AN TR R =R = R 23 TR A
P g B R XS BRSBTS R 3R K5 Prid AR I A it o R R . DU
BRI N B FTIER R R — B, W Tk BRI At

52 MRAEBUHIESR 51 prik w7 e, HAFAEAE T

prig it gy, BARR PR ITIA R REAId R = S 151 B
L JITIB B IR N REAPITIB AR R ISR B, T e T B S IX Sk I 5 17

53¢ MRHEACAIZER 52 Prid ity i F e s, JURAIEAE T, PS8R IR £
BRI ITIR SR — BCER/ BT IR 5 A E O BT B K IR BB 3R
INERERT RS

54, RIEBNZK 50-53 AT —WITR K L 7ok, HAFEAE T,

Tk Ak P, FLAA R R T 3 S8 SIS DX A5k 1) L T 28 2R DX I ) s 1l
il 5 IT IR ZE IS 1) B K AME AT TEAE s AR5 T IR I IS X I B K AMEHTTEAE,
i BT IR A A DA B A

55, MRAEBUHIESR 54 Prik w7 deee, HAFAEAE T

prid At PEas, FARR T RUITIE JE S DI 1 it o4 38 B R AN AL 1)
oy, BUITIS SR XIS 1R AR 2B, 53R A5 Tk B SR X 3 1) B K o
M o

56 MRAEBUHESR 54 Prik v dese, HAFIEAE T,

30



10

15

20

25

30

WO 2020/186444 PCT/CN2019/078629

Pk Ab g, IR H AR ITIA R X B R AR TEME, B e Tk
fr R DA i) = HE A B

57 MRIEBUNZK 31-56 (T —WUITB L 7ok, HAFEAE T,

Frid Ak s, TSR IITE A R AR I 2 Bl

58, MRAEBUHESR 57 Frik w7 e, HAFAEAE T

Pk ab PR g, B 1 IR IOR B2 AL Bas R 1 I I8 A Al ) AR 1) . 25 4

59, MRAEBHESR 57 Prik w1 deee, HAFIEAE T
PrigAbBEE%, AR T3ROS H SR S0 B i s #6r I A B0 AT SR 156
— BGOSR R AR TR SR — B BT IR SR MR, SRS AR I A 1

Ry | 6
60 MRIEBAIZNR 57 Pri’é iyl 7w s, HRAEAET, Priddrdic
FEOH 565k

P X H 855k, R REE TR R Al D i R o RGN o5 1R

PrigAbBE%, HARH T 3REUITR X H A5 Sk RER I i o RN ik
FEME JFRIEITIESE — BB ITIA S R, SREATR IR T R A
B o

61 MRIGBAIZK 31 Pri‘ iy s 7w se, HRAEAET, Prid s = 8dE i
T H QR R = N = B

62 M, IR T, B BERCRAE TR G 5 LA
TR 31-61 AL WUITE AT 8L

63, —MAE LR, AL T, k. T T AR ZARAEPTIA AT
T HEAE FRARE R 31-61 AF— 0T R I HL 150 %

64 MM, IR T, WAE: LA ZRAETEYLE B AL
AZER 31-61 AL THHTIR ) ML 7 B 4o

65 — BT EHFEN I, HARFIEAE T, P Al b A7 5L
FEFP» FITR vE SN URE P AE ST I SEBLUIBCR) 225K 1-30 AT TUIT 38 1) 4
R 5 ik

31



WO 2020/186444 PCT/CN2019/078629

LR NG

o

K1

X SR A AS I DDA ) 5 = B s AT 56— AbPE, 3Rk
(R P E T e S (T

3

X FITRR—Hr E E TPREANMER R R AT, AR | 0 S102
PR B =R R il 45 R

.

IR PR SIS, M bty | S103
Rl DA 5 Al &5 R

K 2

1/7



WO 2020/186444 PCT/CN2019/078629

1RSI R
B/ TR
N
FE2RYSEE
B/ TR
N
ERI=E TN
! "
i o)
v
EN-2EHHERE
EH/ R
A,
EN-1E4SEE
EH/ R
A4
ENEHSIEE
K 3A
1 64 64
ot
CION = > =Dl =b SHIE
g i N B E:
381 A il on
X é X X
NI I B
Qi
L a8 108 i
256 128
> =
512 o5
b =i =
Allnlzl
512 512 1024 512 H3X3, BIREE

]:]wm —»@[:]:[@D@{:{ sl

gm@ o TN IL ERIbfE2X2
@ = & i REER 2X2

H1X1

2

K 3B

2/7



WO 2020/186444 PCT/CN2019/078629

§1;<1 {Zi:arw%
el

s

:
:

.

.

.

.

.

e

S

. S . E - o
R e S inl Cony —ww e 353 CONY
ERARTE 4 i : A

RPRRER IR BT 0 25 B AT AR GRS . AT T 2
2R R A
v

Xt P G i ML REAT ik oAb B, RAFPTEEE - |~ 8202
R I 1

K 4

3/7



WO 2020/186444 PCT/CN2019/078629

PR 2 R A R B RS 2 e | 8301
’
B TR (040 e, X T ARSI 25 1) o R 5 B |~ s302
AR RISy, I R MRS (s
!
LEOLIE 7 TR R RS MR (OE , SR TIE | $303
BB R T A
K 5
DL i S B b S LG, WS R 7 1, e
4 T i S A I R4 i 2 A X i) T
’
BT 3 SRR 1, DU FTAR A0 |~ $402
X Jil] o o7 B A b

:

WL PTIB R R S PTE MK A ARPTE SR | S403
AL DT R R A7 B AR AR, B e IR AR R = (R 5 1)

SRR FRATIE SR, RGP BR AIE |~ S404
e

KPS G R AT BRI, SREITIABR R AT | S405
T g AT U A T o D

K6

4/7



WO 2020/186444 PCT/CN2019/078629

H3 TR S G R P A T i 45 25 103 1, <01
S TR A P TP S 2 AT IR, M A
LN O E L]

v
FB FIT R 55 G [l DA/ T 1 26 0 L1,
SO R A T B 2 S AT R, Wk | S92

KT R 0 2K 51

.

AR I FER DI P A PR R R R, BT | 8503
B BRI Sy 5 17

v

R IR RIS I L A PITA ZE R B 5 i B | S504
FE DTS FFAor B A1) S

K 7

FEAN

Lk PR 220

| e |2

K 8

577



WO 2020/186444

PCT/CN2019/078629

FEAN RS

CUEE T e S £ 220
et 210
K9
21
50
5 HL
51 5
K 10
B TR
60
SSIE T U fh A
61 62

K11

6/7



WO 2020/186444 PCT/CN2019/078629

153 NIPAE X4 153

HLBIL i HLBIL
152 151 152

RAT R IR G
161 162

—
]

K 12

717



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2019/078629

A. CLASSIFICATION OF SUBJECT MATTER

GO6T 7/50(2017.01)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)

WPIL, EPODOC, CNPAT, CNKI: Sz, 182, ¥, i, Frik ., 4w, (0, S840, K51, KT, Y1, point cloud, pixel,
object, detection, feature map, compression, top view, convolution, category, reflectivity, encoding

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X CN 109146943 A (BAIDU ONLINE NETWORK TECHNOLOGY (BEIJING) CO., LTD.) 04
January 2019 (2019-01-04)

description, paragraphs [0077]-[0199]

1-65

CN 104778693 A (Yun, Ting et al.) 15 July 2015 (2015-07-15)
entire document

1-65

CN 108171748 A (HRG INTERNATIONAL INSTITUTE (HEFEI) OF RESEARCH AND
INNOVATION) 15 June 2018 (2018-06-15)
entire document

1-65

CN 108681718 A (BEIJING UNIVERSITY OF TECHNOLOGY) 19 October 2018
(2018-10-19)
entire document

1-65

US 2018225515 Al (BAIDU ONLINE NETWORK TECHNOLOGY BEIJING CO., LTD.) 1-65
09 August 2018 (2018-08-09)

entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

the priority date claimed

*  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

«[» 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) ) 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  « g+ Jocument member of the same patent family

Date of the actual completion of the international search

06 December 2019

Date of mailing of the international search report

18 December 2019

Name and mailing address of the ISA/CN

China National Intellectual Property Administration

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2019/078629

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 109146943 A 04 January 2019 us 2019340746 Al 07 November 2019
CN 104778693 A 15 July 2015 None
CN 108171748 A 15 June 2018 None
CN 108681718 A 19 October 2018 None
Us 2018225515 Al 09 August 2018 IP 2018534647 A 22 November 2018
KR 20180036753 A 09 April 2018
CN 105184852 A 23 December 2015
EP 3321887 Al 16 May 2018
WO 2017020466 Al 09 February 2017

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




EFrteERIRE [ b HiF 5
PCT/CN2019/078629

A EEAST A
GOBT 7/50(2017.01) i

IR ERR T A 2028 (IPC) B R I 122 8 [ 2240 ZE RN TPC R A /328

B.  RERE
TR KRR ARBR LSOk (BRI PR R S 25 5)
GO6T

AL A AR AU A 09 B AR IR PR BE SCHR LA AR AR 2R SCR

7 A = 2B 1 B AR R (BRI 2 AR, FIERMRE GndERD )
WPI, EPODOC, CNPAT, CNKI: sz, fRZF, #f&, &, $91EE, K4, B, B8, Ku, RE%E, w5,

point cloud, pixel, object, detection, feature map, compression, top view, convolution, category,
reflectivity, encoding

C. L Sprad
2% Ay Sl R, BEN, FBUMEREE FH IR HIBUR R
X CN 109146943 A (HEEEMERAILIREGRAF) 20194 15 4H (2019 - 01 - 04) 1-65
PBE 58 0077]-[0199] BE
A CN 104778693 A (=i %) 20154 7H 15H (2015 - 07 - 15) 1-65
Ko8'a
A CN 108171748 A (W T AALE: A& FEEFrEFFIIZTE) 20184 64 15H (2018 - 06 - 1-65
15)
£
A CN 108681718 A (b Tl k%) 20184 107 19H (2018 - 10 - 19) 1-65
£
A US 2018225515 Al (BATDU ONLINE NETWORK TECHNOLOGY BEIJING CO., LTD.) 20184 1-65
8H 9H (2018 - 08 - 09)
£
[Jatsoptrecksgmispmm. 7] mimssFim .
5 H SRR BAR T “17 FEREHELEM B2 5 A, 5 BiEAMEHRAL, (B5 THEE
“A’ AT RIFR RS T A AR — B RAEG K2 B B R TR JE SO
“p”  EIEATEE bR HIER S RER “X” %ﬁ%ﬁ%gﬂﬁ%@qié%ﬁﬁ X, ARERETHIRASE
“g” Eﬁ/%EF"L%ElE‘J%iﬂi‘ziéé\\%ﬁ%@%ﬁﬁ%ﬁ%ﬂ = P N
, “yr SERAERIE, RIS S RERE ERZELHLEEGHF
“L” TTAEATAL SEAEE SR IR SR 09 SO, BRORER o S — R 5 R O ¥ : B i 5 !
b %“ﬁﬁﬁﬁﬁ%ﬁ%lﬁm%%ﬂmﬁﬁ%miﬁ<mﬁw SRR S PRRARNS E 5 RA BRRTEIR
“o’&&D%”ﬁ {8 R A TR RSO ‘o B RIE SR
“pr A B e T EIRR HE B HBEFETER e B S0tk
[l s 2R S o 52 A ) H 3 S|y iiegiia=r: EARE-C]
20194 12H 6H 20194 12H 18H
TSA/CNAY 42 FR A0 I 25 Ha ZHE R
o [E] [ 2R iR = AR (ISA/CN) R
o Ll 2 i i X 1 MR 4R 65 100088 =
f£EE (86-10)62019451 BiEE R 86-(10)-53961406

PCT/1SA/210 3R (B8271) (201541 A)



Rt 7 A
RFRBEERINES PCT/CN2019/078629
KBt i 3 G RIS e R R s
CN 109146943 A 20194F 14 4H Us 2019340746 Al 20194 11 7H
CN 104778693 A 20154 7H 15H I
CN 108171748 A 20184 63 15H ¥
CN 108681718 A 20184F 108 19H ¥
Us 2018225515 Al 2018%F 8H 9H Jp 2018534647 A 20184 115 22H
KR 20180036753 A 2018%F 48 9H
CN 105184852 A 20154F 128 23H
EP 3321887 Al 20184 54 16H
Wwo 2017020466 Al 20174F 28 9H

PCT/1SA/210 R (FIEEFIHHE) (20156F1 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 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - wo-search-report
	Page 42 - wo-search-report
	Page 43 - wo-search-report
	Page 44 - wo-search-report

