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Obtain voxelized point cloud data corresponding to a plurality of voxels by 

voxelizing three-dimensional point cloud data

101

Obtain respective first feature information of a plurality of voxels and one 

or more initial three-dimensional bounding boxes by performing feature 

extraction on the voxelized point cloud data

 For each of a plurality of key points obtained by sampling the three-

dimensional point cloud data, obtain a second feature information of the 

key point according to location information of the key point and the 

respective first feature information of the plurality of voxels

102

103

Determine a target three-dimensional bounding box from the one or more 

initial three-dimensional bounding boxes according to the second feature 

information of the key point respectively located in the one or more initial 

three-dimensional bounding boxes

104
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FIG. 3 

Convert the three-dimensional semantic feature volume output by each 

convolutional block and the plurality of key points into a same coordinate 

system

401

In the converted coordinate system, for each convolutional block, determine 

the three-dimensional semantic feature of the non-empty voxel of the key 

point in a first set range, and determine the first semantic feature vector of the 

key point in the convolutional block according to the three-dimensional 

semantic feature of the non-empty voxel

Obtain a second semantic feature vector of the key point by sequentially 

connecting the first semantic feature vectors of the key point in all the 

convolutional blocks

402

403

Take the second semantic feature vector of the key point as second feature 

information of the key point

404

FIG. 4 



3 / 4 

 

x

y
z

x

y
z

Voxelize

510

520

fv1

fv2
fv3

fv4

521
fv1' fv2' fv3' fv4'

522

 

FIG. 5 

 For each initial three-dimensional bounding box, determine a plurality of 

sampling points according to grid points obtained by gridding the initial 

three-dimensional bounding box

601

Obtain a key point in a second set range of each sampling point of each 

initial three-dimensional bounding box, and determine fourth feature 

information of the sampling point according to the second feature 

information of the key point in the second set range

For each initial three-dimensional bounding box, obtain a target feature 

vector of the initial three-dimensional bounding box by sequentially 

connecting the respective fourth feature information of the plurality of 

sampling points in an order of the plurality of sampling points

602

603

For each initial three-dimensional bounding box, obtain a corrected three-

dimensional bounding box by correcting the initial three-dimensional 

bounding box according to the target feature vector of the initial three-

dimensional bounding box

604

Determine a target three-dimensional bounding box from one or more of the 

corrected three-dimensional bounding boxes according to the confidence 

score of each of the corrected three-dimensional bounding boxes

605

FIG. 6 
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