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1. Appendix Section

1.1. Qualitative Analysis

Figure 1 presents qualitative CAD alignment results, com-
paring CAOA (c) and CIS2VR [2] (a) with ground truth an-
notations (b). The input object point clouds are instance
predictions generated by SoftGroup [3] for indoor scenes
from the ScanNet dataset [1]. For each set of visualiza-
tions, CIS2VR results are shown on the left (a), ground truth
(GT) in the middle (b), and CAOA results on the right (c).
Object point clouds are depicted in black, completed point
clouds (for CAOA) are in red, and CAD objects are aligned
using the predicted pose in gray. The figures demonstrate
a significant improvement in alignment performance with
CAOA, particularly in scenarios involving incomplete in-
stance point clouds. These results underscore the advance-
ments achieved through the proposed approach.

1.2. S2C-Completion Dataset

We provide further examples from the S2C-Completion
dataset in Figure 2. The figures show scan object color
point clouds with aligned CAD models in gray. The sin-
gle object pose of each object instance is visualized using a
green bounding box surrounding each object.

1.3. Alignment Performance on Synthetic Datasets

CPCM Train Avg↑ Weighted Avg↑
PCN 55.68 47.69
ShapeNet-55/34 70.82 63.77
SN-Indoor 70.78 63.89
S2C-Completion 71.05 64.38
SN-Indoor + S2C-C +
Ctxt 100 cm

77.51 69.17

Table 1. Alignment performance of CAOA with CPCM trained on
different datasets. We observe that the performance of CPCM on
point cloud completion has significant impact on the final align-
ment performance.

1.4. SN-Indoor

Figure 3 presents a comparative analysis of our dataset
alongside widely used synthetic datasets and a real-world
dataset. Real-world scans are captured using an RGB-D
sensor, with the intrinsic and extrinsic parameters of the
camera utilized to transform image coordinates into world
coordinates. Multiple camera frames capture distinct sets of
world coordinates, which are integrated to generate the final
point cloud.

1.4.1 Perspective Point cloud Generation

In our approach, we aim to replicate these real-world con-
ditions while generating incomplete point clouds from syn-
thetic mesh data. The following equations illustrate the
transformation technique utilized in our approach:

PCDo =

N∑
n=1

R−1
n (d.K−1(x, y)− tn) (1)

Here, PCDo denotes the occluded point cloud obtained
after ray casting. n represents the number of frames cap-
tured from a single camera perspective. K and [R|t] cor-
respond to the camera model parameters. d is depth of the
(x, y) image coordinate.

1.4.2 Non-Linear Cropping

We use the following equations to define the non-linear sur-
face (f ) used for cropping. r1...r9 are randomly generated
values used to define the shape of the plane. Gσ is the added
gaussian noise, where σ is set to 0.005.

fs(x) = r1 ∗ sin(r2 ∗ x+ r3) (2)
fc(y) = r4 ∗ cos(r5 ∗ y + r6) (3)

f(x, y, z) = fs(x) + fc(y) + r7 ∗ x+ r8 ∗ y + r9 (4)
PCDi = PCDo[f(PCDo)] +Gσ (5)
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Figure 1. A qualitative comparison of alignment results using CIS2VR[2], ground truth and CAOA. Incomplete instance point clouds are
shown in black, and completed point clouds in red. Predicted poses are in gray.

Here, PCDi represents the final incomplete point cloud
after cropping and adding Gaussian noise.

1.5. Code Availability
We release the code corresponding to CAOA to the public
via Github.
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Figure 2. Examples from S2C-Completion dataset showing colored scan instance point clouds and aligned CAD models (gray). Each
object’s 9-DoF pose is visualized as a green bounding box.
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Figure 3. A qualitative comparison of synthetic point cloud completion datasets. The last column is from real-world scans.
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