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1. More about RNNs

RNNs plays an important role in our network architecture.
In order to further illustrate the effectiveness of RNNs, two
zoomed-in views of the estimated trajectories are included in
the left corner of Figure 1. The trajectories of our method
with RNNs are smoother than those without RNNs as seen
Figure 1 and is also closer to ground truth. This demonstrates
that RNNs doesn’t only improve our localization accuracy, but
also smoothes the estimated trajectories by making them con-
form to the vehicle’s dynamics. On the right corner of Figure 1,
the localization errors of our longest testing dataset, Sunny-
valeBigLoop is displayed; in which the collection time interval
between mapping and testing the data is one year. As our Li-
DAR localization method largely depends on the similarity of
the online data and map data, the area that has larger errors, can
be considered as having larger environmental changes.

Figure 1. (Left) Comparison with/without RNNs. The effectiveness of
RNNs is clearly demonstrated. (Right) The localization errors of the
longest dataset, SunnyvaleBigLoop. The magnitude of the localization
errors reflects the level of environmental changes.

2. More about Apollo-SouthBay Dataset

Our dataset contains six routes, BaylandsToSeafood,
ColumbiaPark, Highway237, MathildaAVE, SanJoseDown-
town, and SunnyvaleBigloop covering different scenarios in-
cluding but not limited to residential areas, urban downtown
areas and highways. Our dataset contains 3D LiDAR scans
(as well as point clouds generated by accumulating scans with
motion compensation), camera images, post-processed ground
truth poses and online estimated poses from the GNSS/IMU
integrated solution. In Figure 2, the six routes in southern San
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Francisco Bay area are shown for reference. In Figure 3, the
camera images of four selected scenarios in the datasets are
shown to demonstrate the coverage diversity of our datasets.
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Figure 2. The six routes of the collected datasets in southern San
Francisco Bay area. The routes are carefully selected to cover the
different scenarios.
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Figure 3. Illustration of the different scenarios in our datasets. The
multiple trials of repetitive data collection in these different scenarios

makes our datasets ideal for testing localization systems.



