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Roadside detection method based on 3D LIDAR Point Cloud

Zhiyong Lei
China National Energy Group Shaanxi Shenyan Coal Co., Ltd., Yulin, Shaanxi

[ Abstract] Aiming at the problem of roadside extraction in passable area, a method based on artificial feature
extraction is proposed by using only three-dimensional LIDAR point cloud. The method obtains the accessible area
of the road by detecting the roadside points. For roadside detection, a moving base-point and base-axis method is
proposed, which selects a new base-point and base-axis at all times, so that the base-axis and base-points can flexibly
adjust the direction and position to improve the accuracy of the classification and extraction of non-straight roadside
points. And the least squares method is used to the roadside point collection curve fitting to obtain the smooth road
extension trend, which realizes the stable output of the plane roadside curve. In addition, in order to solve the
fluctuation problem between frames, Kalman filtering algorithm is used for tracking and identification of road edges,
and by constructing the prediction and observation model, the stable output of roadside points is realized, which
ensures the reliability of the system under different vehicle speeds and road conditions.

[ Keywords] Roadside extraction; LIDAR; Artificial feature extraction; Roadside detection; Curve fitting;
Extended trend

518

H 2015 ke, FEPGELAAT 1 R AE R D
Wk RIBCR, BLOAE OIS Ebs R A . B
HE WY IR A= AT BRI R G0 32 B AR A B IR 5 B A
MR SFAIZ Bz . Horp, MRS L A
RN BE R A BORFE A, /L2 T AT DXCAAS I
H AR IR b RGP ER B o 7T AT XU I 5 A1 52
TR 2 AT BT AN Sk, O Jim S A AT 42 )
EAE

ROt EERAE, RATRRI AR

AT AT DX TN 53 R ) i T AL AR IR
R AHOL F kAR A PR . SR IR AR
HALE, WO IAAEAREH B Qb E APt R B
WEH, DA FTBOL T IR BEAT @ AT X I
il A

BT = ROCH IS S s RN %, ATEATIX
AT T 43R HE T N TRFAE RIS TR B 2 ST (1 75

: HmEP (1974 B, pEIEFEAIRAE, g TR,

-102 -


https://jer.oajrc.org/

HER FE T = YO T K A 2 I e BRI VR
e VRIS 20 22 0 5 A R0 1 A B DX SO A e

B N TARFAIE R 7 5 18 3 8 1 T sh 3R U LA Ry
L 22 573 BURE 1 5 e MR AR B AR, o AT 5 A AT
AT DR R A PR 22 e S P BB DR B . B R AT
ARFEAT RN 5

B R s8R E, T 50 H HE i 48
WO IE MR 5 2] R4 AT 0 N2k BER AL T
RIPIE . o, BeREmI 2 al R 2 AL BT sl A
Tonid; Mais MW EZEEARN NS, OF
PointNet [ H Bt 7520 2 RN R a3t
PR 2% K B I 26 T7 i o

ARSI 2 EE TR A

Bt — o B ARG TN B B I R E AT IX e TN
ARG, ARG AT RO A X, R RE IR
R HO R 2 R, BE R ARG 7 VR
P
BEXT A R SR, SR RhEh A mAn
i, I B AR RO B AT D 2K
A5 T RIS, B E R B AR AR T 1A R, AT SR T i
TH B B BRI 5 70 R S RIS

1 AT X R S5

1.1 TiAT RSB A

B 1 FTR, ARG K 45 SR OB %10 25 iih 2
L rp 21 0 i 2 R s S A DL 5 49 B ) B T e 2
DN e WY IB 2R AP S (41 (10 3 B AP 5 7

e

&

E1 ReIRKRE
t NPT AE AL B A 2 7 1) o AU AR Y
AARR BN TR AERR R x FRIFV AR IERT T, y $RIA
AT, R RO AT L B3 A B P
BB VI N R 2 b o B B ARAT BT 1 ¢, x b
ISR AT BT 17, 0t 5 x iR 6 Ry

T A ATRRIX IS, T2 ) 4k A AR B T DX Y
K 2 R T MR R e T

’ v B AR L

-
—_—

+ i X 48]

[}

I
]
1
L
1
I

B2 FrLTRER

1.2 T8 AT KRN £ RRH)

T =0 E IS @ AT X B R R ATE
SAFER RO AL AT X ke
DATHA H H AT

1.2.1 B S NI H 42T = R0 7
AT T R A

1.2.2 A] I AT X dikar i ASEH 47 57 T B g a2 A
KA N TR, St ieoe MBS IA%E
TR B X G ZE A ) 22 A AT B

1.2.3 i HA B UK RS 1 1O 1 B 2 1 h e Bk 4R S
S8 1) 2490 52 N RD R SRR

1.3 T84T KB4 M) 5 ik 42 4

BT = AEBOLE IS B B AE AT XIS I %
BRAE) 43 PR AR s T S 3% 0 R U A ER AT R A o
B

1.3.1 T8 PR PRI MASEER AT 55 A& A2 e i HH e %
FRIAHNEL, R e BRI IE R E ), B R
= FRFE FFAESREL, BRI S R 5 A BRI R0
G BN SRR AP IR

1.3.2 BARMm i B e MHE R Re M IE 23 1) E o7
FP R TG 3R, B — WUk I 21 () B 120 pi 2 e
g il 2k R Eic i

2 ETF R n&RURERIBEN

2.1 E=TRM

AR R S = N KA EX R GG S s
AR AT AN . B, ME S EMA R R
B S (WMRR RS , HRR X S5O0k b =

Hm X o B S RN BT, %R, BEXTR—

- 103 -



HEH

BT = YEFOG TR IL 2 B R BRI T

AMERIIG, TR ITA A ARG, Bk
Bar: "B MERRETNEE 2R HE, F
AR 1 THEZSICA S U RO AL E, RN
PRER B ICHIARTR B, TSI A = B 1 R
Wz, ATUUE SR S B R N, R
TRE S ) FBRHIE . AR 2SR T0 R AR J5 21 40 1]
3 Fizso

)

3 FRMFEE
_LX

L
_XY
T
Xz

i

X

Y €Y)

7 =

22 KT & RMAFIEE 2 BRI

AHIFFEAY ] = 4RO T8 8RB f s U AT
PRI SR Rl SRS A R E LT AR
BRI SRR L o BT ST iR RS 5 52 BN AR R TR
BLEISZ,  H5 T8 SRR e 55, AT TE
PR 0 R AN S8 LA A bR . SN T (B T A0, RS
AR RO FE AN LR S N AN H S
W, BARKIG 712 WA 4.

FERFAN R, BT S R I ) 32 2 X )
PRIIAE DA JUATRAAE B SR AR Ak s BRPE . AR MR S
rFEZERNA R o I AT IX DURPRHAE,  ASHE FRE S
BRUX 43 B e S B BART S, BT
Rl RN, R sES 8 s 2R0LHE B E
B, mEERROASNEEAMERL, MMHE
M2 7R m AR T T IE B 7 [ 284k o 3X 28 JUATARR AR
(RS AN T B 14 AR I R oG, AR FR a0 1]
5 Fiw.

2.3 B BRI RILEL

AHIEFUHE A B T AR ) 2 A B A K G T
5, R T Sl RN A B R A
TG, DAZEARAARR R E SONSRIOE i, Gy
THEE RS H LR A, R A /N RAE
BRI . ARG, DLIE RS R SR EUE f, R HIE
B R A AE S BRI VI AE v R, EE Bl

T2, EAETERTA LR BRI SR

FERG UL 1 H, ELEARAE R AR X 70 2 A7 B0 A
FFHR A A b A DM 08 5 5 BRI . FERR L 2
F, RAMFEUNER RE A EIRAL WiE 6 fr
TNo NMREPRIX A, SRR Tk AR AR (13T
PRITE, AT A MER, R T, PR
j:é!

Es5 RaZRSHE

1 DWIR AR A bR R R AEAT 28 1. 20 3 4R
HFZ SRR S xY &

2) FUETE B R ] RO e A 2k

3) 3 B Hp I 2 R K o R — R R A A
IR — R A B0

4) KEHE A SN B B A A
AH LT 7= A2 PR T 5 v ) SN EL48 5 2% FADE I o [
B, IR EEHIE B e I i 2 (U S B B T
HE] R

5) HELR
FEHREL,

3R 4, EBSERATA LR )
e SERAIPRE DTS UNSE 8

Elo #BHRXaZAME

-104 -



By
Gt
b

BT = YEFOG TR IL 2 B R BRI T

| Mg rRey ERHELTHN

|

| sasnzamn= mas |

l

| WEssELmL AT A |

|

‘%m:%mﬁ%ﬂ¢@%%%§ﬁ

l

| umsagRs£amHN

l

| sszammmmimbs

|

| B R R A |

l

| metesmwagsn |

7 fEE R KRIEE

Forfr, WG s SE ORI RSB R UNR -

1) BLZEAR AR bR 28 SR R BRI 5, Nk g 2k Al
TR 10 20 3 R & R S RUEL RIS, ik
FI A /N AR R

2) BLEE 3 SR A IE HE P ) SO S U L A
B 1L 20 3 LRI PIRIZRAE SR 3 2RI TIEAE N
Sehh, THESS 4 LR NP R RS RUEL R
i, PRSI/ RO 4 ORI R K
R, EEFEHITA LRI s . B0 52
PO FE LA 8

8 REEASHREE

AR ) R A0L G 2 % ) T 2R 2D 3R G R

1) DAZEARAL bR 25 A S RT3 4 PR AR T8 B 1)
VERVIIEIA i, i /D —aRiE A i 26

2) TR — 2R % R R s AN N B LA A,
HHMA &S, REEN, BRERTE
S ub=Niuk/ie

2.4 i FEIEI LA

T R SR B B 12 2 1 LA T 38 R L 22 5

TR A, AR TR A /s SRR e s R
AT . RN R S S B R S IE R
LRI RE DR —, HrpH IR A i 1
EIEA R/ 3Rk JE VR BAR BE NS SR (A= 1 4L
ERERL, (HH C R AR LR B, HAt S
BR, UHARZBIRERREIL Y, HEHEER
B, ANEESER AL, MILLZ N, fe/h ik
R ACR B R G T ik, el s/MEI A
25 REZRIIRE, RENEA O 1l &8 AN
TSR, A S & A T

FEABTFCA, FATH G 2 1 18 % 1) 320 i
2, AR R E 0 x My A4b5, 288 z 445,
S A S TN O TN RS P S RC P NE 2
SR R T T R AR R S EE Y o )
TR A AT B B i 2R RS A O R R TE B )0
RS, NJE SRR AT IEAT X3 25 ) W AN 22 AT Bk g
EES L= T MR R PSS

S8 X VY ZH 3 8 PR 0 AR W
Pointy - [PL,pl’ Py, PL,F3"'] @
Pointy p: {PL,Bl’ Ppp,» PL,B3"'} ®
Pointgp: {PR,pl, PrE,» PR.F3"'} )
Pointg p: {PR,Bl, Prp,> PR,Bg"'} )

R TE R % T2 T 2 -
y=ax?>+bx+c (6)
WAL A S aps bups cup) -

Capp» bypr cp)~ (apps brpr crp) ~ (agps
brps Crp) » TFEVUSKIE RS HE L oR 2 25

2.5 i# 9% &30 L IA) IR 3R

HTESHRERN . kil e f s 453 A0 SR M A
BZIAFAE— SR IEH S . B IS E SR
R HIFEIE, ARSOR R ORI BRI R HEAT
MU [A] 3 o R/R SEBGEE T ST, 46
P 2N B O R, I R RS IR RS AR E I R
At o

2.5.1 FTRR 2 JEB IR I ERER

IR 2RI LA R AR 4 B i p AR O AR
TOUDUASE Y JUIAR AR - — I 2] %) fl 2 T T — I 1 %
FRIALE o BB T T 25 405 S R A v A B AR AF
A, HIEARGEE 22 —3, wTbhEd )L
] 5% ZR 4 3 H Y B A S AE ZE AR AR B 2R o (R 0] 2 7



HEH T = HEBOE TR IE 05 2 W8 I TS I ik
B, BRI . B 9 FTR, B Rl D2LHABERSH
o IR B B T R T T K A SR A I 2R BHHA Al g
2.5.2 A Ak SUBE g 32 4%
25 93 i 2 W) 2 05 6 2 0 O o £ R R it it 200m
E, HIEB S5k ch Ry i — 8 0255 TR +Sem @ <50m; +10cm @S0m to
FET /NI 220 2 18] B8 BB AR SR . J: T X — J LA ACE B 3607 360°
FFR, A LAHE S IS I B A % 1 Al KPR 0.1~04
bERFMA BRI, W 9 k. MRyRxe s, B 40 (15.01025.0)
R SR RE S IE RN ZHEAT AR, AR IR 033 CRAHEI D
it TEFE AT 5Hz ~ 20Hz
TARRE 20 ~ 60
A7 IR 40 ~ 80
TAEHE 10.5V ~18V
Mefis 600000/s(EAA) 1200000/ FUAE)
*2 REBEHRRE
B & Siths B
&A% 3 PowerEdgeT640 76
AR K 1 SG-6000-C2100 1 &
Eo @R ‘ ff%@&jﬁ%m S3956B 14
- LR E A Al $2928C 36
A ‘ N ®3 BIRSHERE
AT I AR S 1) 6 300 0 4 THT AR B T kb
KT MKZ ZOEMEOE SR P am 32 et s HE
RO R ROR, T TR 55 SR BHA RE AT 1 ES-2083 JAPACE A 2
PR, AU, 110 JER T M MKZ £ crU 16 Faf3a Bt
AEWT 6, %1 G T 32 SHOEE LS 5, o
2 FPET RS SR E . % 3 ST RS Méﬁziiml ”
R E SR GPU
. 12G 81%
31 %Bﬁéé‘%ff}#fr ) - oFe 16G W17 16
4 2 B = O T 1 TSR A B b v B Ak A R h
b &, JF 2 ) S B 7E {Om<x<+30m , - L V1B Kb i

10m<y<+10m} Z [ i = 8ol 5 Bx EARLI A 0
UKz, Haed s PR, A 8T X
MARGE, 775K AN HE

REBHEIE R P GNSSEZ

164 M A EL N P s .
GNSSKZ % 165 MK TIE
BAHE L "

E 10 #E&MKZ BZERES

AHIEFUS it 0 B a2 A A A AT T A,
Mg R EoR, Frde s i o7 R Ae A8 B s 45
FIERT 92%KIHERE . 89% M A A1 . B IAAS I
SR PR FERHEIR IS R BRI S R, %
N 25 B BRI 45 R

(1) FRAEHEHL

FRERIAS RO SRS Z. BE. I &
JEE 7 DY M ST AR AIE R e B 222 0 ) 2 G R A B
12 RS 3T

- 106 -



HEH

BT = YEFOG TR IL 2 B R BRI T

1) SRR BE BAFAE, JF5CE 7 AR PR
BIMEL, i 11 fros, Herpag o O SR IR 1 BR A2 1%
e o SREUK BRI RIE RS E 200~300 M ii, H
B LI ARE T SR . ARIEGETH R, i s 23
AtEOLR T, 2> SRR 1 ¥ B G T AR A R
BEZEMVRHEYERE, FUAR I N7 SRS IR 5
SRR 120 15%, JF HARFER 73 SUER R 5271 1
2] 8% JXLLZE JUIGAIE 1 70 2 AR BB N A% 17 B 28 2
AEPERERIA BRI

B 11 SDE&REEREEREFERR

2) KRHBEEERFAE, It By 2R B I RME
W 12 o, Herp 2t SR PRI Y B 3 A

FEFTA ER P AT EONI 5. Gt Bl Bos, 2k
RO P AL 5 4 iy 1 PR (AL A I % a2 s SR R
FRIRCR, BRIy IR IR i 2 S B N 1 2
12%, I HB&IA 50 s AR B HER R4 = T4 6%.
XSG RIGUE 1 2 AR B X SR 5 58 2 it 3 ik
e i IRCR BAT BB 3T HE A

12 S REER AR

3) KA ERHE, JF R EM LRI 37 n~56
n, SEHURIBRILARE R 13 s, Hrh sl
SRR BTk o BRID AR E AR 200~300
A BN A e I B B R I L ABAFAEAS
BSII G, A BEASREAT RAIX 7 R T A N fk i
Mo DR SR R AL, 0 B T
HY BT s LS5 SR IR UE B T 2 RORH <0 s BT e A 2 3
WU T30 i, A SRS P AL N 81 8 30 Mk
B AT PAEIS], A AGI%E 535 B T A X 20 A7 2D

R

E 13 AEfFHERE

40K FH v B ZE AR, R = B 22 A Y 0.1m,
FEEU B S W 14 Fos, R4 s SRR
()0 R I8 o BRI M8 RUER L E 200~300 AN A,
HHEIAT UL, B2 AR S o ) 2 B i f ik /0, B
Aidhy5y, v B ZE ] DA R X oy B D e BRI A, AN
A7 B TR0 A B RS 9 B A i (IR o & SR8
UEZR ARAH AT 5 S 22 VR R S BB A fak i, 2%
T e w5 B T R B X 40

& 14

S EFHERER
5) R mEEMALAEGRE, R EREE

-107 -



HEH

BT = YEFOG TR IL 2 B R BRI T

BIE A 0.1m. MFEJEEN 37 n~56 n, HEEUR)EEIA
RUFTR, AR SO IR ) . BRI S
LA 100~150 S50, HIE 15 7T, SR pk
R 20 e 5, ELESI B A, AR ST A
W RAS Ay B 0 A R I D, A AKX 43 B T A5 RN
P R o A B0 IR 2R AR A8 A B ZE A A B A A
REAEAE R SR U A2 p i pt, B0 1 5 S T 150
WA IR E X A7

B 15 AESSEEAEGHERRN

(2) BEI R R4y AL

K FH B B 3 AL il 7 VR o R i, R A
A FIE TR A5 . BRI R EUCR I 16
B, BEXT MR T o, AN R NI ) 15
MNER =, PR R S =2 27 A, BG4
WPEAE NI A, 15 ZRRBR N A 30 AN B .
LRGSR, SPUAFLE 3 AN ERIH TR AR
T, AR ETE 90%. X —45 FIGIUE T BEBIHE 25
FEBN T VEAE 4 R IR — g i 2 1Y) T8 B K O AN
B, A RENERE.

16 FEEhE ARSI EOR

(3) A

K BN IR A IR 2R, 45 R A
17 fizs, WIOL, BEXT B S AR — e R it R
O € NE el S ulli P o P a b IR
BOR IR R /D IR MR RE S RS E FUL 45 HH B I
e, HMGRZFEHIE 5% UN . Bk,
XA —E R a0 h 25 Jstikia
Rz T 3 JEOR, e T IECR RO T,
MG 2 IR E PRV IR FFE 95% LA EIHERPE. 1X
25 RIRAIE T /s —RA UL S RS A T X
TE R AR AN PO, BATBGRIPUT I
AR ENE -

17 Baue

(4) P& 5 ERES TS

SRR IR 2 I SR e A A ) BR R P, &
Rl 18 fior, =AML A S A AR A
B T A LSS R A R U SSCRT IE S A AR A
i G TR Y, St R/RE IR S, Rk
flivh e P A, P R ZE R A
I T2 40%. Bk, T 5 et Al v
A 2230 5 AR AE 2 2 3 AME R Z0E], T A
PR K, BERTE 5 2 6 MERZIH.
IXegE JR T, IR 2 R A B A o I R
B, RERE TR AR e, AR
LI 1 7S U i 0 AN AE R

4 £5ip

AR UL = GO T Ik 5 oA, BT AT iEAT X
AN R G, AR H — RIS N TRAAE R E T B4R
M7k SRR S FREE kS
PR, BT RS S HREL. IO R ] ER

- 108 -



BT = YEFOG TR IL 2 B R BRI T

S AEP

T =

B 18 RN SREEES
NI T R SR EU R R M, R T —
At SR, ) FH I 2 2 i RTTJ2 Jhl ff o HE Aof A )
PRI . AN, SR BN IR I S AT
TIREREAUNE . N T AT B SR A ER R, A

LR IR S RIS, A TR A S A,
RIFEEIL R T SEIREIRRY], 1T
A A AT SE I PR LRI, RERERRE . P
TH M PR IDOE I SE e A 35 A WA RS B

S5 3CHR

[1] Van, Brummelen, Jessica, et al. Autonomous vehicle
perception: The technology of today and tomorrow[J].
Transportation Research Part C Emerging Technologies,
2018.

[2] Serna A, Marcotegui B. Urban accessibility diagnosis from
mobile laser scanning data. ISPRS J. Photogramm. Remote
Sens. 2013, 84, 23-32.

[3] Husain A, Vaishya R. A time efficient algorithm for ground
point filtering from mobile lidar data. In Proceedings of the
2016 International Conference on Control, Computing,
Communication and Materials (ICCCCM), Allahabad,
India, 21-22 October 2016; pp. 1-5.

[4] Yadav M, Singh A. K, Lohani, B. Extraction of road surface
from mobile lidar data of complex road environment. Int. J.

Remote Sens. 2017, 38, 4655-4682.

[5] WuB, Yu B, Huang C, Wu Q, Wu J. Automated extraction

of ground surface along urban roads from mobile laser

(6]

(7]

(8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

- 109 -

scanning point clouds. Remote Sens. Lett. 2016, 7, 170—
179.

WuJ, XuH, Zhao J. Automatic lane identification using the
roadside lidar sensors[J]. IEEE Intelligent Transportation
Systems Magazine, 2020, 12(1).

Wang G, Wu J, He R, et al. A point cloud-based robust road
curb detection and tracking method[J]. IEEE Access, 2019,
7:24611-24625.

Sun P, Zhao X, Xu Z, et al. A 3D lidar data-based dedicated
road boundary detection algorithm for autonomous
vehicles[J]. IEEE Access, 2019, 7: 29623-29638.

Zhang Y, Wang J, Wang X, et al. Road-segmentation-based
curb detection method for self-driving via a 3D-lidar
sensor[J]. IEEE transactions on intelligent transportation
systems, 2018, 19(12): 3981-3991.

Kang Y. A lidar-Based Decision-Making Method for Road
Boundary Detection Using Multiple Kalman Filters[J].
Industrial Electronics, IEEE Transactions on, 2012,

59(11):p.4360-4368.

Chen T, Dai B, Wang R, et al. Gaussian-process-based real-
time ground segmentation for autonomous land vehicles[J].
Journal of Intelligent & Robotic Systems, 2014, 76(3-4):
563-582.

Xu S, Wang R, Zheng H. Road curb extraction from mobile
lidar point clouds[J]. IEEE Transactions on Geoscience and
Remote Sensing, 2016, 55(2): 996-1009.

TiE, FHER BT RR 2 IE A2 3 B Anaill & 3R
[J]. 750 K 24k E AR FH%AR,2007,34(3):5.

Zhao G, Yuan J. Curb detection and tracking using 3D-lidar
scanner[C]. 2012 19th IEEE International Conference on
Image Processing. IEEE, 2012: 437-440.

Hu K, Wang T, Li Z, et al. Real-time extraction method of
road boundary based on three-dimensional lidar[J]. J. Phys,
2018, 1074: 012080.

Zhang Y, Wang J, Wang X, et al. 3d lidar-based intersection
recognition and road boundary detection method for
unmanned ground vehicle[C]. 2015 IEEE 18th
International Conference on Intelligent Transportation

Systems. IEEE, 2015: 499-504.

Yadav M, Singh A K, Lohani B. Extraction of road surface

from mobile lidar data of complex road environment[J].



BT = YEFOG TR IL 2 B R BRI T

[19]

[20]

(21]

[22]

(23]

International Journal of Remote Sensing, 2017, 38(16):
4655-4682.

DENG Yuanwang;PU Hongtao;HUA Xinbin;SUN Biao.
Research on Lane Detection Based On RC-DBSCAN]J].
Journal of Hunan University(Natural Sciences). 2021,(10):
85~92.

Chen Z, Zhang J, Tao D. Progressive lidar adaptation for
road detection[J]. IEEE/CAA Journal of Automatica Sinica,
2019, 6(3): 693-702.

Han X, Lu J, Zhao C, et al. Semisupervised and weakly
supervised road detection based on generative adversarial
networks[J]. IEEE Signal Processing Letters, 2018, 25(4):
551-555.

Ronneberger O , Fischer P, Brox T . U-Net: Convolutional

Networks for Biomedical Image Segmentation[C]
International Conference on Medical Image Computing and
Computer-Assisted Intervention. Springer International

Publishing, 2015.

Tchapmi L, Choy C, Armeni I, et al. SEGCloud: Semantic
Segmentation of 3D Point Clouds[J]. IEEE, 2017.

Chen X, MaH, Wanl, etal Multi-View 3D Object

[24]

(27]

Detection Network for Autonomous Driving[C] 2017 IEEE
Conference on Computer Vision and Pattern Recognition
(CVPR). IEEE, 2017.

i, hWock, F3) BT _4AsrBEe R
PRIV S SR [I]. 17 K354 B R R, 2017,
44(9):5.

Lang A H, Vora S, Caesar H , et al. PointPillars: Fast
Encoders for Object Detection from Point Clouds[J]. 2018.

Zhang Y , Zhou Z , David P, et al. PolarNet: An Improved
Grid Representation for Online LiDAR Point Clouds
Semantic Segmentation[J]. IEEE, 2020.

Zhang C , Luo W, Urtasun R . Efficient Convolutions for
Real-Time Semantic Segmentation of 3D Point Clouds[C]
2018:399-408.

TR, 20 25 2 P 3 B IR 8 LR 4R AIE SR B [D)].
UK, 2018.

RRAL B ©2024 1535 5IFHGREUHFIDE 724 0 (OAIRC) it
o RUFRBRILZE LV KR E.

https://creativecommons.org/licenses/by/4.0/
_

- 110 -



	引言
	1 可通行区域点云检测架构
	1.1 可通行区域模型
	1.2 可通行区域检测系统架构
	1.3 可通行区域检测算法架构

	2 基于点云线束化的路边检测
	2.1 点云下采样
	2.2 基于线束化特征候选点提取
	2.3 路边点划分及提取
	2.4 道路路边拟合
	2.5 道路路边帧间跟踪

	3 实车实验验证
	3.1 实验结果分析

	4 结论

