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Registration Problem

Align two overlapping objects



3D Reconstruction Pipeline
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Data provided by Paramount Pictures and Aguru Images



Rough Plan

ICP algorithm

A classic!

|ICP variants

Related problems
Synchronization, nonrigid registration



Starting Point

;i = 1ip; +t

Can align given enough matches



How many
correspondences
determine Randt?



How do you get
correspondence®



Rough Approximation

= /7 N\~

Closest points correspond



Try a Second Time...




Iterative Closest Point (ICP)

Choosee.g. 1000 random points
Match each to closest point on other scan
Rejectpairs with distance >k times median
Minimize

E[R,t]:=) |[Rp;i+t— gl

Iterate

O 'method for registration of 3DOEADA O8 6
Besland McKay, PAMI 1992.



On the Board

R
.

min ZHRpZ
tcR3, RT R=1

Closedform formulas!



Many (!) Variants of ICP

Sourcepoints from one or bothmeshes
Matching to points in the other mesh
Weighting correspondences
Rejecting outlier point pairs

Alternative error metrics

See Rusinkiewicz& Levoy, 3DIM 2001]



Point-to-Plane Error Metric

giﬁ 1)

point-to-point point-to-plane

E[R,1] := Z((Rp@- t—q;) ' ni)?

~ Z —q;) ' +7r" (pi x ny) +t'n;)? after linearizing

|
where 1 := (frm, TyyT2) Least-squares.

O/ A Enfodelling by registration of multiple rangeETI ACA 0o
Chen andMedioni, Image and Vision Computing 10.3 (1992); image courtesy Niitra
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