%25 % 10 g G TR Vol. 25 No. 10
2017 4 10 A Optics and Precision Engineering Oct. 2017

XEHS 1004-924X(2017)H8-0052-08

AEAEREBENHATEBT EMN=4ZE

(LR FREAF ZHRAFERAARBEH BL 710118)

TEE BTSN 2D BT B TEAE Bl H At A% %35 19 15 100 3k LS i 225 S0RE 40 00 = 2 Hh 181, AR SCH i DLos A th B 3l
ZD«ESU% TR 3 o T A 0 (R Y s BT IS B Al T i R IS R = I o DR T T A B A BT AE
O S A AR R Y SR A B O RS LI B AR R4 G OG0 A SR AR B RN RO E
TRARARZR T, ol U3 U IR B 1 N TR A AR R Y A S AT R RS SR A O Y A T B R v A A S B L T R
PWRERHZRIWEZs) ., MENEHTHIAS SWESEHME I ESZRE, BOCHRERERE LM EEN
Sz T C B b R LA = A s T IR IR A A AR S R WA R A A L L O T A TE S
AFRRTALEE R . SIS AR W] %07 Ik AT DL O B 3k T 4h H5Hn A el L L B {5 . S B b R 5 A T IO B DA
75 H RS B BB, (R R v R O TR I S s L AR T T LA R S L 2= ER s iR G A o
R 200 G T =M R e LR T 4t

X 8 ORHATA Z4AR RN A SR EAMAESTHR; XA EK

HRESSES:V243. 2 XHERARIZAD : A doi: 10. 3788/OPE. 20172513. 0052

Lidar simultaneous localization and mapping with low-drift
LIU Li-xin, SUN Wei" , WANG Hai-chao

(School of Aerospace Science and Technology, Xidian University, Xi'an 710118, China)

% Corresponding author, E-mail ; wsun@ xidian. edu. cn

Abstract: As conventional 2D lidars can't reconstruct three-dimensional map in real time without other
sensors, this paper constructed a three-dimensional map from point clouds perceived by a 2D laser li-
dar scanning in six degrees of freedom. First, the location of radar was taken as the origin of world co-
ordinate system at the begging of the program. The laser spot scanned by the radar was combined
with the rotation angle of the motor so that the laser point has three-dimensional coordinate informa-
tion, which was registrated into the radar coordinate system. The bilateral filtering algorithm was a-
dopted to filter the point cloud, which was then processed by lidar ranging algorithms to calculate the
motion of the lidar between two successive scans. The estimated motion was used to correct the dis-
tortion of the point cloud. The drawing algorithm further processes the output of the ranging algo-
rithm at a lower frequency, fine-graining the corrected cloud to the map. Finally, the two algorithms

were integrated to map and post the radar posture transformation in real time, thus outputting the po-
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sition of lidar in world coordinate system. Experimental results show that the method can accurately

estimate the trajectory of the lidar with six degrees of freedom in real time based on the laser radar o-

riginal data and the motor position information, and meanwhile construct high-quality 3D point cloud

image. The proposed method exhibits good real-time performance, and the relative precision of the in-

door test is approximately 2%.

Key words: lidar; three-dimensional mapping; Simultaneous Localization and Mapping(SLAM) ; pos-

ture transform;bilateral filtering
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Fig. 1 Selection standard of feature points
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