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Motivation

= (QObject detection

= Data association} 2-step process

dSub-par detections using off-the-shelf detectors affect
overall tracking

JLIDAR point clouds are characterized by challenges
= Data sparsity, uneven sampling density, lack of texture
=  Simple affinity estimation leads to noisy correspondences

Contributions

JEnd-to-end 3D point cloud-based joint detection and

tracking method

= Eliminates the reliance on external object detector
= No complex post-processing algorithms for data association needed

dAttention-guided affinity refinement module

= Captures global context across affinities

= Suppresses erroneous correspondences by seeking consensus
among the affinities

O No similarity
O Low similarity
® High similarity

d Traditionally, tracking multiple objects in 3D point clouds

A A= Attention-Guided Affinity Refinement

Architecture » Qualitative Results
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Input Point Cloud Transformer Encodér Affinity Estimation Attention-Guided Affinity Refinement ! Tracking Offset and 3D Bounding Box Prediction

Cosine similarity across
feature tokens from
—> consecutive scans used —»
to construct affinity
matrices

Tracklet Generation

Network head
predictions are
collectively used to
track the objects
across timesteps

Attention-mechanism
on affinity matrices
refines
correspondences

Transformer
encoder
generates
feature tokens

Network heads
compute 3D bounding
box information and
tracking offsets

Adverse Weather

Long Tracks

Poor Lighting
Losses
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Quantitative Results

Self-attention Applied on individual affinity matrix
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