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1 Results on ScanNet datasets

The dataset [3] consists of 2.5M images from 1.5K indoor scenes. The images
are collected by capturing videos with a tablet. An RGBD SLAM system
(BundleFusion [4]) is then applied to get the ground-truth camera poses (along
with the absolute orientations). The dataset however does not provide the
relative poses of the images. We employed a publicly available toolbox
VisualSFM [7] to obtain the relative orientations of consecutive images. Note
that only 50 neighboring images for each image are used for the comparison.
For each sequence only the largest connected component was considered to
form our dataset. Note that the pair-wise comparison is slow, and so far we
have collected 480 sequences (out of 1500) of which 40% were used for training,
10% for validation and remaining 50% were used for testing. The average
number of #cameras is 1401 and average number of edges is #edges is 5.8%.

The results are displayed in Figure 1. Note that these sequences are very
tough sequences as these are very sparsely connected forming chains. The
proposed CleanNet does a very good job cleaning the network and FineNet
fine-tunes it. The combined network NeuRoRa produces best results compared
to the baselines. Although the performance gap w.r.t. Chatterjee [2] is small,
NeuRoRa is much faster. We will release the entire dataset (once built) public
to foster research in this direction.

https://github.com/pulak09/NeuRoRA
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(a) Alamo (b) Ellis Island (c) Gendermen Market (d) Madrid Metropolis
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(e) MontrealNotreDam (f) NYC Library (g) Notre Dame (h) Piazza Del Popolo
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(i) Piccadilly (j) Roman Forum (k) Tower of London (l) Trafalgar
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(m) Union Square (n) Vienna Cathedral (o) Yorkminster (p) Acropolis

Fig. 1. More examples of Figure 1(a)-(c) are displayed. The angle and axes of sampled
observed relative orientations (first row) and the same of noise (second row) in real
datasets (for clarity only 1000 random samples) are displayed. The noise orientation
is calculated from the ground-truth absolute orientations and the observed relative
orientations. We plotted histograms of the magnitudes of the angles in degrees and
the axes of the orientations. Notice that the axes of the sampled relative and noise
orientations are distributed mostly along a vertical ring rather than uniformly on a
unit ball.
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(q) Arts Quad (r) San Francisco (s) TNotre Dame

Fig. 2. Same as Figure 1 for the other view-graphs

Table 1. Results of Rotation averaging on ScanNet dataset [3]. The average angular
error on all the view-graphs in our dataset is displayed. The proposed method
NeuRoRA is remarkably faster than the baselines while producing better results. Note
that for these sequences, NeuRoRA takes only 0.028s on average on a GPU.

Methods mn md cpu mn md cpu

Chatterjee [2] 12.08◦ 7.80◦ 2.01s Arrigoni [1] 32.44◦ 18.26◦ 30.20s

Weiszfeld [5] 22.93◦ 12.30◦ 82.92s Wang [6] 18.68◦ 8.53◦ 6.52s

CleanNet-SPT 11.37◦ 7.41◦ 0.45s NeuRoRA 11.02◦ 6.92◦ 0.92s

mn: mean of the angular error; md: median of the angular error;
cpu: the average runtime of the method;

2 The angle and axes of observed relative orientations

More examples of samples of Figure 2 in the main paper are plotted in Figure 1.
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