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A. Overview

In this supplementary material, we provide more ex-
periments on the USyd Campus [2] and Oxford Robot-
Car [1] datasets to demonstrate the effectiveness of our
CASSPR and show more insights we gathered during
the development.

B. Number of lightweight self-attention
units

In this section, we explore the network performance
with different numbers of lightweight self-attention
(LSA) units on the Oxford RobotCar [1] and in-house
datasets. Specifically, we insert LSA units one by one
after each convolutional layer in CASSPR. The net-
work is denoted as CASSPR LSA. ’0’ means that we
do not add any LSA units.

Table 1 shows results of average recall at top 1%
and top 1 with different numbers of LSA units for the
CASSPR LSA architecture. As seen from the table,
CASSPR LSA achieves the best performance with 6
LSA units. This implies the network has the best global
awareness when all attention units are used.

C. The maximum range of 3D LiDAR
scans

In this section, we test the performance of the
proposed CASSPR with different maximum ranges of
points from LiDAR. The experiments are conducted on
the USyd dataset [2]. We set the maximum range of
points from 20m to 100m at 20m intervals since the
Velodyne VLP-16 sensor utilized in the USyd dataset
has a range of about 100m. Fig. 1 presents the results,
the best performance is obtained when the maximum
measurement range is set to at least 60m.

We can get two conclusions:(1) Compared to the
performance from 40m to 100m, our method achieves
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Figure 1. Average recall of CASSPR tested on the USyd
with a different maximum distance of points from the scan-
ner position. Maximum ranges less than 40m show a drop
in performance.

fairly good average recall at top 1 ranging from 85.0%
to 87.8%, demonstrating our CASSPR is robust to the
different maximum ranges of points. (2) When the
maximum range is 20m, the performance at top 1 drops
to 77.7% due to the limited information provided by
the single scan within a small range.
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Table 1. Average recall (%) at top 1% (@1%) and top 1 (@1) for CASSPR LSA with different numbers of LSA units trained
only on the Oxford RobotCar.

Number of LSA
Oxford RobotCar U.S. R.A. B.D.
AR @1 AR @1% AR @1 AR @1% AR @1 AR @1% AR @1 AR @1%

0 93.0 97.9 86.7 95.0 80.4 91.2 81.5 88.5
1 93.5 98.0 86.9 95.0 80.0 88.8 80.9 87.3
2 93.5 98.0 87.2 96.0 80.2 89.3 80.8 87.4
3 92.9 97.6 90.1 96.5 81.0 91.1 82.6 89.2
4 92.9 97.6 87.2 95.6 82.7 92.5 82.5 89.1
5 94.7 98.4 88.0 94.4 86.2 93.4 82.7 89.0
6 94.7 98.4 91.4 97.1 86.8 93.5 86.3 91.0


