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(54) Title: LIDAR ODOMETER METHOD USING PIECEWISE LINEAR CONTINUOUS TIME TRAJECTORY
(54) KR — R PRV S R SO fE s AR T 7k

AA  Start
BB Input point cloud acquired by a LiDAR; on the basis of timestamps, divide the point cloud into multiple
i BB point cloud sets according to specified time intervals, wherein in the initial state, point cloud data acquired

A DR A IR, U SRR AT 1 i

within the first three seconds needs to be used for map initialization, and, on the basis of point coordinates,
i R B A

map information is stored in a voxel map obtained after a spatial hashing result

CC  On the basis of the timestamp of each point, and by means of a continuous time trajectory, recover the
position of the point in a world coordinate system; on the basis of the location information, find five nearest
points in the map to calculate a normal vector, wherein after each iteration optimization, five nearest
points to each point in the map are required again for normal vector calculation

DD  On the basis of the sum of point-to-plane residuals of the point cloud sets, and motion constraints of the
continuous time trajectory, construct an objective function; use the Gauss-Newton method to minimize the
objective function and optimize poses of all control points of the current continuous trajectory

EE  Objective function<set threshold

FF  Merge LiDAR point cloud of the current time window in the world coordinate system with the current local
map inte a new map to be used as a local map for the next operation

GG End

HH No

] Yes

(57) Abstract: Disclosed in the present invention is a LIDAR odometer method using a piecewise linear continuous time trajectory.
The present invention comprises the following steps: first, using a time window to divide an initial LIDAR point cloud time sequence
so as to obtain LiDAR point cloud sub-sequences under a plurality of time windows, and constructing an initial local point cloud map;
and then, on the basis of the initial local point cloud map, optimizing LiDAR poses of the LiD AR point cloud sub-sequences under
the time windows to obtain an overall continuous time trajectory and a final local point cloud map. The present invention achieves
high-precision motion estimation for LIDARs, has high robustness and real-time performance, is applicable to the fields such as robot
navigation, simultaneous localization and mapping, automated driving, and provides a relatively simple and efficient solution that can
effectively handle the characteristics of LIDARs as streaming sensors.
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