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Three-dimensional target recognition technology based on the retinal characteristics

of human eye imitation

JIN Xin, JIANG Zhengang
(School of Computer Science and Technology, Changchun University of Science and
Technology, Changchun 130022, China)

Abstract: With the development of intelligent systems such as unmanned vehicles, there is a growing demand
for 3D target recognition technology. In this work, for the limitations of traditional 3D target recognition
methods in terms of real-time and data volume, a 3D target recognition method based on the bio-inspired
retina-like characteristics was proposed. By establishing a bio-inspired retina-like mapping model, spatially
variant resolution imaging of the target was realized, which could effectively compress the redundant
information in the non-interested region and improve the recognition efficiency of the interested target. Finally,
the effectiveness of the proposed method was proved by experimental verification in the Jetson Xavier Nx
development board and public dataset KITTL.

Key words: three-dimensional target recognition; bio-inspired retina-like; variant resolution imaging; real-time

ability; data compression
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Table 1 Accuracy performance (AP) comparison table of 3D detection based on KITTI dataset o,

EZE(10U=0.7)

1 A(10U=0.5) Fit7 A(10U=0.5)

e S L . T L T
MV3D 2.8 71.09 62.35 55.12 N/A N/A N/A N/A N/A N/A
F-PointNet 5.9 81.2 70.39 62.19 51.21 44.89 40.23 71.96 56.77 50.39
AVOD-FPN 10 81.94 71.88 66.38 50.8 42.81 40.88 64.00 52.18 46.61
VoxelNet 5.9 77.47 65.11 57.73 39.48 33.69 315 61.22 48.36 44.37
Second 4.4 83.13 73.66 66.20 51.07 42.56 37.29 70.51 53.85 46.9
Pointpillars 62 79.05 74.99 68.30 52.08 43.53 41.49 75.78 59.07 52.92
PointRCNN 10 86.96 75.64 70.70 57.89 50.59 48.38 74.96 58.82 52.53
Part-A2-Net 12.5 87.81 78.49 73.51 53.10 43.35 40.35 79.17 63.52 56.93
PV-RCNN 12.5 90.25 81.43 74.82 52.17 43.29 40.29 78.60 63.71 57.65
AL 63.2 83.26 75.31 76.38 56.55 50.16 49.06 80.41 62.01 58.40
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Table 2 Mean accuracy performance (mAP) comparison table of 3D detection based on KITTI dataset

%

Jik LT K (EUN L-ZEUN
MV3D RGB + LiDAR 62.85 N/A N/A
F-PointNet RGB + LiDAR 71.26 45.44 59.71
AVOD-FPN RGB + LiDAR 73.40 44.83 54.26
VoxelNet LiDAR 66.77 34.89 51.32
Second LiDAR 74.33 43.64 57.09
Pointpillars LiDAR 74.11 45.7 62.59
PointRCNN LiDAR 77.76 50.28 62.10
Part-A2-Net LiDAR 79.93 45.6 66.54
PV-RCNN LiDAR 82.17 45.25 66.65
AL LiDAR 78.29 51.92 66.94
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Fig. 9 Test results for changes in target scales and rotation
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Fig. 10 Actual scene recognition effect diagram
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