
Cameras

Groups

Features

Plane VP Sphere Cylinder

…

Points Lines

Standard reprojection errors

Inter-group 
constraints

Block-diagonal -> Fast Schur Complement 

= points + lines

𝑋𝑋𝑖𝑖

𝑥𝑥𝑖𝑖

𝜋𝜋(𝑋𝑋𝑖𝑖)

𝐿𝐿𝑘𝑘
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐿𝐿𝑘𝑘)

𝜋𝜋(𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝐿𝐿𝑘𝑘))
𝑙𝑙𝑘𝑘

𝜋𝜋(𝐿𝐿𝑘𝑘)

𝑋𝑋𝑖𝑖

𝜋𝜋(𝑋𝑋𝑖𝑖)

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝑋𝑋𝑖𝑖)

𝜋𝜋(𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃(𝑋𝑋𝑖𝑖))

𝐿𝐿𝑘𝑘

𝑙𝑙𝑘𝑘𝜋𝜋(𝐿𝐿𝑘𝑘)

Feature-group constraints

𝑋𝑋𝑖𝑖

𝜋𝜋(𝑋𝑋𝑖𝑖)
𝑙𝑙𝑘𝑘

𝐿𝐿𝑘𝑘

𝜋𝜋(𝐿𝐿𝑘𝑘) 𝑥𝑥𝑖𝑖

Cross-feature constraints

𝑯𝑯

𝑭𝑭

𝑪𝑪

𝑮𝑮

𝑭𝑭

𝑨𝑨 = 𝑪𝑪 ∪ 𝑮𝑮

𝑯𝑯𝒄𝒄𝒄𝒄

𝑯𝑯𝒇𝒇𝒇𝒇

𝑯𝑯𝒄𝒄𝒄𝒄 𝑯𝑯𝒄𝒄𝒄𝒄

𝑯𝑯𝒈𝒈𝒈𝒈 𝑯𝑯𝒈𝒈𝒈𝒈 𝑯𝑯𝒈𝒈𝒈𝒈

𝑯𝑯𝒇𝒇𝒇𝒇 𝑯𝑯𝒇𝒇𝒇𝒇

𝑯𝑯
𝜹𝜹𝜹𝜹
𝜹𝜹𝜹𝜹
𝜹𝜹𝜹𝜹

= −
𝒈𝒈𝑪𝑪
𝒈𝒈𝑮𝑮
𝒈𝒈𝑭𝑭


	Slide Number 1

