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IPS300+: a Challenging multi-modal data sets for Intersection
Perception System

Huanan Wang' Xinyu Zhang' Zhiwei Li' Jun Li' Kun Wang? Zhu Lei® Ren Haibing*

Abstract—Due to high complexity and occlusion, insufficient
perception in the crowded urban intersection can be a serious
safety risk for both human drivers and autonomous algorithms,
whereas CVIS (Cooperative Vehicle Infrastructure System)
is a proposed solution for full-participants perception under
this scenario, However, the research on roadside multi-modal
perception is still in its infancy, and there is no open-source
data sets for such scene, Accordingly, this paper fills the gap.
Through an IPS (Intersection Perception System) installed at
the diagonal of the intersection, this paper proposes a high-
quality multi-modal data sets for the intersection perception
task. The center of the experimental intersection covers an area
of 300077, and the extended distance reaches 300, which is
typical for CVIS. The first batch of open-source data includes
14198 frames, and each frame has an average of 319.84 labels,
which is 9.6 times larger than the most crowded data sets
(H3D data sets in 2019) by now. Our data sets is available
at: http:/www.openmpd.com/column/IPS300.
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InterFusion: Interaction-based 4D Radar and LiDAR Fusion for
3D Object Detection*

Li Wang', Xinyu Zhang', Baowei Xv', Jinzhao Zhang', Rong Fu', Xiaoyu Wang!,
Lei Zhu?, Haibing Ren®, Pingping Lu', Jun Li', and Huaping Liu®

Abstract—Many recent works detect 3D objects by sev-
eral sensor modalities for autonomous driving, where high-
resolution cameras and high-line LIDARs are mostly used but
relatively expensive. To achieve a balance between overall cost
and detection accuracy, many multi-modal fusion techniques
have been suggested. In recent years, the fusion of LiDAR
and Radar has gained ever-increasing attention, especially 4D
Radar, which can adapt to bad weather conditions due to its
penetrability. Although features have been fused from multiple
sensing modalities, most methods cannot learn interactions
from different modalities, which does not make for their best
use. Inspired by the self-attention mechanism, we present

InterFusion, an i based fusion s to fuse
16-line LiDAR with -ll) Radar. It nggrtgules features rrom two
ities and i odal relations between Radar

and LiDAR features. In exper lmcnlal evaluations on the Astyx
HiRes 2019 dataset, our method outperformed the baseline by
4.20% mAP in 3D and 10.76% BEV mAP for the car class at
the moderate level.
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