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Overview

� Introduction
� Image material
� Registration method 
� Results
� Conclusions 
� Future work
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Introduction

� The research interest of our group
� Human motion analysis with emphasis on 

marker free methods
� Focus on methods that can be used in a 

clinical setting
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Introduction

� Weaknesses of marker based systems.
� Marker placement error
� Skin movement 
� Statistical interpolation
� Few data points leave little room for complex 

model estimation
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Introduction

� Weaknesses of today’s marker free 
approaches
� Often based on edges which can lead to 

stability problems
� No 3D-point inter-frame correspondence
� To this date, not accurate enough
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Introduction

� The goals of this study
� Investigate the possibility in using skin 

texture to register images
� Investigate the breakdown point of the 

method in terms of image quality
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Image material
� 5 subjects 

� High quality camera 3000*2000 
pixels

� Limited set of skin types
� Relatively smooth skin
� Diffuse lighting
� 6 images for each subject with 

different position constrained to 
be approximately in a plane 
orthogonal to the camera axis

� 3 skin patches extracted for 
each subject

� Markers attached to leg provide 
basic evaluation possibilities
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Image material
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� 5 subjects 
� Limited set of skin types
� Relatively smooth skin
� Diffuse lighting
� 6 images for each subject 

with different position 
constrained to be 
approximately in a plane 
orthogonal to the camera 
axis

� 3 skin patches extracted for 
each subject

� Markers attached to leg 
provide basic evaluation 
possibilities
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Registration method

� Mutual information criterion
� I(A,B)=H(A) + H(B) – H(A,B)
� In practice the entropy H() of an image is expressed 

using image histograms
� Maximization of I(A,B) or minimization of –I(A,B) 

yield the registration

� Optimization method - Simulated Annealing
� Basically a constrained Monte Carlo simulation with 

ability to deal with local minima
� Optimization variables are rotation, translation and 

scaling in the plane
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Registration method
� Patches were extracted from the 

high resolution images.
� The image registration algorithm 

initiate and tries to register the 
patch to the larger image.

� Two different trials were 
conducted: 

1. Registration was attempted using 
synthetic noise added to the 
patches in the original image. 

2. Registration was attempted using 
one image for the patch 
extraction and another for 
registration. Initial guess were 
achieved from marker 
transformation.
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Results trial 1

� Synthetic images
� Average hit rate 72 

percent
� Max/min hit rate 90/61 

percent
� Convex optimization 

surface, locally
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Results trial 2

� Inter frame 
registration
� Hit rate higher than 

using synthetic 
images 92 percent

� Locally convex 
optimization surface

� Initial result for 1:2 
down-sampled 
images show hit rate 
of 82 percent and for 
1:3 it was 75 percent
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Conclusions
� Image registration works for this type of data
� The criterion seems to be powerful. The used 

search method gives no guarantee for 
convergence though.

� Given a good initial guess of position other 
optimization methods might be faster.

� The method worked better for real than for 
synthetic data. Probably due to unrealistically 
large image noise in synthetic images.

� Results from down sampled images show that 
the possibility of registering with today’s 
hardware exist. 
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Future work

� Three dimensional estimation using 
stereo correspondence

� Texture added to the skin
� Real data (looking for collaborators with 

lab facilities)


