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Study on improving 3D object detection performance

through point cloud augmentation technique based on
Camera+LiDAR

* -**
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Seung-Tak Ra, Seung-Ho Lee

Abstract

In this paper, we propose a method to improve the performance of 3D object detection using a camera+LiDAR-
based point cloud augmentation technique. First, we perform pseudo-LiDAR generation and log-scale intensity
reconstruction using camera images. Log-scale intensity reconstruction includes distance-related patterns, so that
the learning model can learn spatial structures and distance information between objects more effectively. Second,
we augment the point cloud by fusion of pseudo-LiDAR and LiDAR to fill in the low-resolution or undetected areas
of LiDAR with pseudo-LiDAR points, thereby increasing the overall number of points and clearly expressing the
outline of the object. The augmented point cloud provides more points and various features, and the PV-RCNN
model can effectively utilize them. In order to evaluate the objective reliability of the proposed technique, we
compared the performance with other deep learning models by calculating mAP using the KITTI dataset. The
experimental results show that the performance of 3D object detection using the camera+LiDAR-based point cloud
augmentation technique proposed in this paper is superior to that of existing methods. In particular, mAP
increased by about 0.37 compared to PV-RCNN, which was used as a learning model. The efficiency of the
technique proposed in this paper was proven as it showed excellent results in the experiment.
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£ =FolA= 7HEHLIDAR 715HY] ZRIE S2RE 374 71 890 3D AA A de= Fots s ARt A |
A=, 71t o]u]A & Pseudo-LiDAR A4 W 21 AAIY H#FA19] intensity A7AAS MY 21 AAIY #4]19] intensity
A2 ALt B fgE xololE=E Sy Bdlo] F7hy F29F A 71o] AY FHE 5 o= 5T 4 QLS o
ot & WA, Pseudo-LiDAR®} LiDAR 308 HRIE ZFTQEE F745t0] LiDARY W shd=U HAEHA] o2 9&
Pseudo-LiDAR ZIER 9] HA|HQl RRIE &5 2], A9 SL4AS ool 28 4 s 2t 34 ZRIE &
2 C= o B ZQJES} kst £ Algst, PV-RCNN ZEl2 o5 gyt5o g 283t 4= Q1A Hrt AQlsk= 7|He 2
TR A1EdE H7Ish7] Yol KITTI datasetC 2 tHE Ha'd = mAPE AMEsto] 852 Hlwstart. 49 23 2 =&
oflA] AQket Camera+LiDAR 7|519] ZQIE E21-E 374 7S B8 3D AA A9 d5o] 7189 HHEERTY 953 52
Heigith. 53] e Rd=E AW PV-RCNNZ} H|W 5t mAP7L oF 0.37 S71stoich. AdolA =3t d7s Yeiese 2
=ollA Ak 7139] &-&/d0] ASHIU
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Table 1. Results of comparison of 3D object detection
performance with existing techniques.
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