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Introduction

Algorithmic pipeline

Latest progress Future work

Existing solutions for point cloud-to-point cloud registration can be

subdivided into Gaussian process (GP), weighted least square (WLS) and

machine learning algorithms (Zhang M Z et al. Applications of data fusion

in optical coordinate metrology: A review Int. J. Adv. Manuf. Technol.

Under review).

❖ Limitations: only applicable to point clouds having similar sizes,

densities and being pre-aligned to a specific orientation.

❖ We propose a new algorithmic pipeline for registering two point clouds

whose dimensions are different and whose initial poses are arbitrary.
Figure 1 A typical application scenario of our pipeline. The surface 

texture point cloud of a 20p coin (two front images) will be registered in 

the 3D coordinate point cloud of the coin (background image).
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Initial alignment
Use principle component
analysis (PCA) to align each
segment and the small point
cloud onto x-y plane.

❖Voxelise the segment 
cloud and the small point 
cloud.

❖Calculate the percentage 
of points falling into each 
voxel for both point 
clouds.

❖Match the voxels having 
similar percentages of 
points.

❖Calculate the number of 
matched voxels in these 
two point clouds.

Find the segment having the most matched voxels. Note
the geometrical centroid of this segment in the frame of
the coordinate point cloud as 𝑥0, 𝑦0, 𝑧0 .

Move the small point
cloud into the frame
of the coordinate
point cloud, with its
geometrical centroid
at 𝑥0, 𝑦0, 𝑧0 .

Fine tune the pose
using ICP.

➢ Alignment of two point clouds onto x-y plane using PCA.

➢ Detection of similar features using the geometrical similarity

comparison algorithm.

➢ Registration of simulated point clouds based on similarity

matching.

Figure 2 Preliminary result of registration of simulated point clouds (left: before; 

right: after). A small point cloud (red) is registered to a large one (green).

Segmentation
Equally segment the big
point cloud into the same
size as the small point
cloud.

➢ Increase the speed of the 

pipeline using high-

performance hardware.

➢ Design new test cases 

showing more complex 

geometrical variations, 

used to carry on further 

tests.

Figure 3 An example of new 3D models for generating further test point clouds.
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