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Abstract

The 3D model of an object is usually represented by its visible external surfaces, which are represented

by points scattered in 3D space, known as point cloud data.

The locations of these points can be

represented in different coordinate systems. In this work, we transform 3D point cloud data, originally
acquired in Cartesian coordinate system, into points represented in spherical coordinate system and
perform discrete cosine transform to achieve effective compression of the 3D point data. The compressed
data is compared with the original 3D data to evaluate the compression rate and error rate.
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1 Introduction

In recent years, 3D data has become more com-
mon due to the advancement of technology and
the need to provide more informative representa-
tion of objects. Detailed 3D object representa-
tions have proven to be useful in many different
applications, such as in medicine, entertainment,
industrial, and commercial applications. However,
a large amount of data is required to provide a de-
tailed 3D object model, making storage and trans-
fer of detailed 3D models less than convenient. In
this work, we aim to perform compression on the
3D data, so that the amount of data can be ef-
fectively reduced, at the same time, preserving as
much of the information as possible. Currently,
most 3D object model are visualised using polyg-
onal meshes, since such visualisation provide clear
object boundaries and is suitable for showing the
structure of the 3D object. However, many existing
3D data acquisition techniques often obtain 3D
point cloud data of the object, which needs to be
further processed to obtain correct 3D polygonal
surface meshes. Consider the 3D surface data of an
object having a mostly continuous surface, the dif-
ference in height between neighbouring points will
not change dramatically over a defined region, and
there will be patches on the surface having similar
curvatures. Therefore, by converting the informa-
tion from spatial to frequency domain, it is possible
to extract the more significant information rep-
resented by the high frequency components, and
ignore the less significant information given by the
lower frequency components. Such approach, in
conjunction with quantization and suitable com-

pression methods, can greatly reduce the amount
of space required by detailed 3D object models,
and facilitate the transmission and processing of
the 3D models. The paper presents our research
work in four sections. The first section describes
the background of the task and our motivation.
The second section gives the 3D data compression
procedures. Our experiemental results are pro-
vided in the third section, and finally, the discus-
sion and conclusions are given in the fourth section.

2 3D Data Compression
2.1 3D data acquisition

We use the three source photometric stereo method
(PSM) to acquire surface information of 3D ob-
jects [2, 3, 4, 9, 10]. Using the photometric stereo
method, the object and camera remain stationary
throughout the acquisition of images in a particular
viewing direction. The camera acquires images
of the object surface as it is successively illumi-
nated by three light sources with known directions
and strengths (lighting parameters can be obtained
through calibration or measuring devices). The
local orientations of points on the surface of the ob-
ject are then calculated according to the perceived
image intensity values on the surface of the object.
The local surface orientations are then integrated
to acquire the surface depth values. The object can
be placed on a turntable that rotates in fixed steps
to perform surface reconstruction from different
viewing directions to achieve complete 360 degrees
reconstruction of the object.
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