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Lecture Outline for Today

• Open3D
• Depth Map Compression



Open3D



Open3D

• What will we use Open3D in this source for?
• Loading and visualizing 3D models

• Point clouds, Meshes
• 3D Scene Reconstruction

• Triangle Extraction
• Texture Mapping

• Mesh manipulation
• Decimation
• Normal estimation
• Compression



Open3D Getting Started

• Python quick start



Open3D Getting Started

• C++ quick start



Open3D Point Cloud Visualization



Open3D Point Cloud Visualization

Down sampling



Open3D Mesh Visualization



Open3D Mesh Visualization



Open3D Mesh Visualization

With Normals



Open3D Mesh Visualization

Sampling Point Clouds from Mesh



Open3D Mesh Visualization

Mesh Simplification – Vertex clustering



Open3D Mesh Visualization

Mesh Simplification – Decimation



Open3D Mesh Reconstruction

Read a point cloud or depth before this function



Open3D Load and Save 
Viewpoints



Open3D UV Maps



Open3D UV Maps



Open3D UV Maps



Open3D Depth Map Viewer



Depth Map Compression

• Why do we need depth compression?
• For storage
• For streaming over a network under lower bandwidths
• For 3D scene reconstruction on client devices



Depth Map Compression

• How to compress 
depth?
• Can we use similar 

ideas that we 
discussed in case of 
2D video codecs?
• Frame prediction
• Transform coding & 

quantization
• Entropy coding



Lecture Outline for Today

• Open3D
• Depth Map Compression



Depth Map Compression

• Why not just adopt standard video codecs?
• They have been engineered for decades
• Probably no need to reinvent similar algorithms if we 

can directly input the depth videos to color video codecs



Adopting Standard Video Codecs

• Challenge
• Compression schemes for standard videos are highly 

tuned for color videos
• Considering human perception, e.g., by spending fewer 

bits on color than luminance information, and so forth. 
• These insights do not apply to depth compression.



Adopting Standard Video Codecs

• Challenge
• Bit-depth and channel inconsistency
• Depth videos are single channeled
• Bit-depth of depth videos is larger than color videos in 

general

• Example: 8-bit videos can only store coarse-grained 
depth or short range (trade-off), so typically you need 
16-bit or 24-bit or 32-bit-detphs for depth videos



Adopting Standard Video Codecs

• Can we convert the single channel large bit-depths 
to three channel small bit-depth?

 

https://jankautz.com/publications/depth-streaming.pdf



Adopting Standard Video Codecs

• Example: How do we pack a single 16 bit-depth 
depth map into a three channel 8 bit-depth depth 
map?
• Bit Multiplexing Method
• Take a chunk of bits from 16 bits, insert them in each in 

8-bit channel
• E.g., first 6 MSB of 16-bits into first 6 MSB of first 

channel, subsequent 5 bits into first 5 MSB of second 
channel, last 5 bits into first 5 MSB of third channel
• Pad with zeros for the remaining bits



Adopting Standard Video Codecs

• Example: How do we pack a single 16 bit-depth 
depth map into a three channel 8 bit-depth depth 
map?
• Bit Multiplexing Method
• Take a chunk of bits from 16 bits, insert them in each in 

8-bit channel
• Problems?

• Loss in MSBs can cause large depth discontinuities



Adopting Standard Video Codecs

• Example: How do we 
pack a single 16 bit-
depth depth map into a 
three channel 8 bit-
depth depth map?
• Interleaved Bit 

Multiplexing
• Slightly better solution

https://jankautz.com/publications/depth-streaming.pdf



Adapting Standard Video Codecs

• General Limitations
• Lossy

• Lossless entropy coding
• Fast Lossless Depth Image Compression, ISS’17

• Skips frame prediction, transform and quantization to avoid 
depth discontinuities

• Applies entropy coding
• But only for images, not for video

• Temporal RVL: A Depth Stream Compression Method, IEEE 
VR’20
• For videos; computes deltas across frames



Lecture Summary

• Open3D
• Depth Map Compression

Next up: Point Cloud Compression


