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Motivation 

We are using Seth Billings’ code, and this is an option for his registration 

It could potentially be more accurate and speed is not a major concern 



Iterative Closest Point 



Problem  

While ICP is fast, it often leads to high registration error and does not effectively 

account for noise in the data.  

IMLP uses a noise model and finds the most likely correspondences of the points 

which allows it to account for noise and be more accurate.  



Significance 

While IMLP is slower than ICP, it allows for much greater accuracy, especially on 

noisy datasets.  

 



Algorithm Overview 

Quick discussion of each step of algorithm 



Algorithm Overview 



Algorithm Inputs 

Target Shape 

Covariances (measurement error and surface-model) 

Transformation Estimate 

Match Uncertainty 

Outlier Threshold 

 

 



Finding Correspondences 

Probability that a transformed source point corresponds to a specific target point is  



Finding Correspondences 

Dr. Taylor CIS 1 Lecture 



Noise Model 



Outlier Identification 

Mahalanobis distance 

Number of standard deviations away on  

each Principal Component Axis 

 



Weighing Outliers 

What to do with outliers? 

Increase the variance in their noise models so that they have less effect on Most 

Likely Point 

 



Aligning Corresponding Points 



Aligning Corresponding Points 



Algorithm Overview 



Experimental Overview  

Ran 8 Different Experiments 

I’ll look at ones most relevant to our project 

Mesh Target 

Mesh Target with Outliers 

Sub Shape Registration 



Mesh Target 



Mesh Target 



Mesh Target with Outliers 

Moderate Misalignment 

 [15,30] mm/degrees 

A: 5% 

B: 10% 

C: 20% 

D: 30% 



Sub Shape Registration 



Sub Shape Registration 

Different covariances (magnitude and direction) 



Conclusion 

Slower runtime 

More accurate 

Better with outliers 

Higher failure rate 

 



Assessment 

Excellent algorithm 

Did not discuss higher failure rate 

Some hand wavy math 


