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Open3D

This document gives a brief overview of Open3D, a library for processing of 3D data. It is based on
evaluation of the sensor performed by Stiftelsen Adopticum in a project financed by
Kempestiftelserna. For more information about the sensor, please feel free to contact Adopticum.

Open3D is a open-source library designed for 3D data processing tasks, ranging from point cloud
processing to 3D reconstruction and deep learning integration. This review aims to provide a brief
overview of Open3D's features, usability, and its potential applications in the field of computer vision
and 3D graphics.

Features Supported compilers
e Simple installation via conda and pip e GCC5.X and later on Linux
e 3D data structures e XCode 10+ and later on OS X
e 3D data processing algorithms 10.14+
e  Scene reconstruction e  Visual Studio 2019 and later on
e  Surface alignment Windows
e PBRrendering
e 3D visualization
e  Python binding

It is a versatile library that supports a wide range of functionalities, including point cloud processing, mesh
creation and manipulation, 3D reconstruction from RGB-D data, and various algorithms for registration and
segmentation. This makes it a good tool for working on diverse 3D-related projects.

Open3D has a fairly well-documented API and provides extensive documentation, making it accessible for users
with varying levels of expertise. The library is written in C++ and has Python bindings, allowing for flexibility in
usage. The API design facilitates integration into existing projects, and the examples provided in the
documentation help users in understanding and implementing various functionalities. It is primarily written in
C++, but it provides Python bindings. This allows users to take advantage of the functionality of Open3D using
Python. Python is widely used in the scientific computing and computer vision communities, making it more
accessible for a broader range of users.

Open3D has an active and growing community of researchers and developers. Regular updates and
contributions from the community enhance the library's capabilities and ensure its compatibility with the latest
advancements in the field. The project is hosted on GitHub, encouraging collaboration and allowing users to
report issues or contribute to the development.

Performance is a crucial aspect of any 3D processing library, and Open3D does a good job. The library is
leveraging parallel processing and optimization techniques to handle large-scale 3D data effectively. We have
not done any performance tests ourselves, there is a number of others that do that. Benchmarking test show
that Open3D is competitive across a range of tasks.

The presence of an active community around Open3D means that users can seek help, ask questions, and share
insights. This community support is valuable for users, especially those who may encounter challenges or have
specific use cases that require guidance.

Open3D's GitHub repository serves as a central hub for the project. Users can find the source code, report
issues, and contribute to the development. The transparency and openness of the project make it easy for users
to engage with the development process.
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Below we have compiled some examples when Open3D can be used.
Lidar and depth sensor data processing

Open3D can be used to filter, segment, or downsample point clouds obtained from lidar sensors or depth
cameras. This is useful in practically any type of application where 3D-scanners are used. One of the great
advantages of 3D scanners are the point clouds they deliver. But this requires both processing power as well as
storage capacity, and everything between.

Creating 3D models from RGB-D data

Open3D provides tools for reconstructing 3D scenes from RGB-D images, commonly captured by devices like
Microsoft Kinect or Intel RealSense cameras. This can be applied in augmented reality, virtual reality, or 3D

mapping.
Manipulating and analyzing 3D mesh models

Open3D allows users to perform operations like smoothing, subsampling, or simplifying 3D meshes. This is
useful in computer graphics, CAD, and simulations.

Aligning multiple 3D scans or point clouds

Open3D provides algorithms for surface registration, enabling the alignment of different scans or point clouds
into a common coordinate system. This can be valuable when multiple sensors are being used to build up a 3D-
reconstruction of one surface.

Interactive visualization of 3D data

Open3D includes tools for rendering and visualizing 3D data, making it easier to inspect and understand the
structure of point clouds or mesh models. This is helpful for debugging and analyzing results in research or
development projects.

Combining 3D data processing with deep learning

Open3D supports integration with deep learning frameworks like PyTorch and TensorFlow. This allows
researchers and developers to incorporate 3D data processing into deep learning pipelines, such as for object
detection or semantic segmentation in 3D scenes.

Analyzing geometric properties of 3D data

Open3D provides functions for computing geometric features, distances, and orientations within 3D data. This
can be applied in scientific research, geological studies, or any field that involves the analysis of three-
dimensional spatial information.
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Summary:

Open3D comes with comprehensive documentation that includes detailed explanations of functions, classes,
and usage examples. The presence of well-documented examples helps users understand how to implement
specific functionalities in their projects. The documentation is crucial for both learning the library and
troubleshooting potential issues.

In conclusion, Open3D stands out as a robust and versatile library for 3D data processing. Its feature set, ease of
use, and strong community support makes it useful for developers. As the field of 3D computer vision continues
to evolve, we hope that Open3D will continue advancing the capabilities of applications that rely on 3D data
processing.



