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Today’s Topic: Relationship Between Lie Group and Lie Algebra
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Q1. How to express the Pose in 3D? Q2. What is Lie Group & Lie Algebra?

Q3. How to optimize? Q4. How to perform data association?
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Problem: Addition Is Not a Valid Update on 𝑆𝑂 3
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Solution: Introduce the Lie Algebra Representation
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Focus on “Algebra”, not “Lie”

⚫“Lie Group” and “Lie Algebra” sound intimidating. Let’s break them down. 
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Intuitive Understanding of Incremental Update
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Intuitive Understanding of Incremental Update (Cont’d)
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Lie Algebra             : The Tangent Space of
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What Does               of Matrix Mean? 
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Liu et al., “Visualization of the Geometric Transformation Group 

Based on the Riemannian Metric, ” ICSAI, 2016
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Exponential and Logarithmic Maps
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Small - Angle Approximation:
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Lie Algebra             : The Tangent Space of
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Small - Angle Approximation:
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Retraction Operator:
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So, Now We Understand Box - minus
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Example 1. IMU Pose Integration Using Lie Algebra
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Example 2: LiDAR Point Cloud Deskewing
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Example 3: Rotation Averaging ( Kärcher  Mean)

17 https:// johnwlambert.github.io /lie- groups/
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Conclusion
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https:// www.youtube.com /watch?v =QR1p0Rabuww&t=903s
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