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Pose Graph Optimization 

• Measurements: odometry + loop closures (relative poses) 
• Variables: robot poses 
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Pose Graph Optimization 
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Pose Graph Optimization: Example 
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https://www.youtube.com/watch?v=KYvOqUB odg O 
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Landmark-based SLAM 

► Sequence of robot (camera) poses T 1 ,T2, ... ,Tt E SE(d)

► Robot measures the relative pose between Ti and Ti +l (odometry)

► Robot measures the environment (e.g., point landmarks Pi E �d)

Odometry measurement 
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measurement 
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• Measurements: odometry + measurements of (projection,
range, position, or others) of external landmarks

.,

• Variables: robot poses and landmark positions O AE 
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Example of Hessian (sparsity) in BA 
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Landmark-based SLAM: Example 

https://www.youtube.com/watch?v=OdJ042prg_M 
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Schur Complement & Marginalization 
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► Many times we may wish to forget/eliminate unimportant variables (to

focus resources on what matters to us, reduce size of linear system, save

memory, etc)

► How to eliminate (forget) some variables "without" loss of information?

X Na·ively discarding variables and their measurements➔ loss of information 

✓ Proper way: Marginalize them out 21 
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Marginalization: Example � 
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Marginalization: Example 2 

Marginalize:� 1
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Credit: Walter et al. 
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