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Overview

As outlined in Figure 1 registration of two HR-pQCT images is performed using GOBJs (converted to AIMs with IPL) for pre-alignment and grayscale AIMs for fine tuning the registration. Initial alignment consists of aligning: centers of the images, centers of mass, or centers of mass and principal axes of the GOBJs. The initial transform is saved to a text file in ITK-transform-writer format as an affine transformation. The center of rotation is set to the center of mass of the fixed image. Fine tuning the registration using the grayscale images and GOBJs (converted to AIMs) as masks (only the voxels within the GOBJ are considered for similarity measure), is based on optimization  of a rigid transformation described by three versor angles and  three translations. The center of rotation is set to the center of mass of the fixed image to be most effective. Elements to be defined for fine tuning are: Optimizer, Optimizer scales and similarity metric. Interpolation during registration is set to linear and a single resolution strategy is utilized. The final transformation is saved to a text file in ITK-transform-writer format and is subsequently use to transform the image with nearest neighbour, linear or cubic b-spline interpolations. The next section explains how to execute the different executables in a pipeline to obtain registered images. The individual components of the pipeline are detailed after.
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Pipeline

The individual executables skiInitialize, skiRegister and skiTransform are called in sequence to obtain a registered image. Initialization can be skipped and a identity initial transform can be passed to skiRegister. Multiple images can be transformed with a given transform using skiTransfrom.

SkiRegistration.sh

# Description: 

# Script for image registration using skiInitialize->skiRegister->skiTransform

#

# Recommended: 

# 1) Init (GOBJ->AIM, moments=2), Reg (Seg.AIM, useMasks=0, metric=3), Transfrom (Seg.AIM, interpolation=0 or .AIM, interpolation=2)

# 2) Init (GOBJ->AIM, moments=2), Reg (.AIM, useMasks=1, metric=2), Transfrom (.AIM, interpolation=2) 

# 

#

# Created: 03.08.2010,YP

# what to do

doInitialize=1

doRegister=1

doTransfrom=1

# files

#--- Initialization (will use masks if present, recommended) and registration

fixedImage="pearl_001_r_foam.aim"

movingImage="pearl_001_r_pearl.aim"

fixedImageMask="pearl_001_r_foam_gobj.aim"

#fixedImageMask=""

movingImageMask="pearl_001_r_pearl_gobj.aim"

#movingImageMask=""

initTransfrom="pearl_001_r_foam_init.meta"

finalTransfrom="pearl_001_r_foam_final.meta"

#--- Transform

fixedTransformImage=${fixedImage}

movingTransformImage=${movingImage}

registeredImage="pearl_001_r_pearl_reg_MSQ.aim"

usedTransform=${finalTransfrom}

# parameters

#--- Intialization

# moments: 0-> center of images, 1-> center of mass, 2-> center of mass+principal axes

moments=2

#--- Registration

# use maskes

useMasks=1

# optimization iterations

numOfIterations=100

# Metric: 0->meansquares, 1->NormalizedCorrelation, 2->Mattes (20000 samples, 50 bins), 3-> KappaStatistic (seg aims)

metric=0

# downsample for registration

shrinkX=1

shrinkY=1

shrinkZ=1

#--- Transform

# Transformation interpolation: 0-> nearestneighbor, 1->Linear, 2-> B-spline

interpolation=2

skiInitialize

Usage

skiInitialize  fixedImageFile  movingImageFile transformFile type 

type: 

0-> image centers, 

1-> center of mass, 

2-> center of mass + principal axes 

Examples

Example: skiInitialize fixed.aim moving.aim transform.meta 0 

To Do

1. Clean up MomentRegistrator.txx, should inherit from centeredTransfrominitializer

2. Implement z-area matching

skiRegister

Usage

skiRegister  fixedImageFile  movingImageFile pre-transformFile finalTransfromFile numberOfIterations metric

 shrinkX shrinkY shrinkZ

 fixedMaskFile movingMaskFile

numberOfIterations: if < 0 Exhaustive search is used instead of Versor3D

metric: 

0-> MeanSquares, 

1->NormalizedCorrelation, 

2->Mattes (20000 samples, 50 bins), 

3-> KappaStatistic (seg aims)

Masks are assumed of type char (seg aim, gobj->aim)

When using masks set shrinkX,Y,Z=1 to disable

Examples

Example (register seg aims): skiRegister fixed_seg.aim moving_seg.aim transform.meta finaltransform.meta 200 3 2 2 1

Example (register aims with mask): skiRegister fixed.aim moving.aim transform.meta finaltransform.meta 200 2 1 1 1 fixed_gobj.aim moving_gobj.aim

Example (sample metric space): skiRegister fixed_seg.aim moving_seg.aim transform.meta finaltransform.meta -1 3 

To Do

SkiTransform

For now, skiTranfrom either takes (1) the moving image domain (if not fixed image is provided) or the (2)fixed image domain to transform the moving image into. This could move the object out of the field of view (1) or crops the image (2). A nicer way would be to use the inverse transform to see where the extend is going to be and use this a the domain for transformation as done in SimilarityRegistration with crop 'off'.

Usage

skiTransform  inputImageFile  outputImageFile transformFile interpolationMethod referenceImageFile (optional)

 0-> nearest neighbor, 1-> linear, 2-> bspline 

Examples

Example: skiTransform moving.aim moving_transfromed.aim transform.meta 1 fixed.aim

To do

1. use boost for cmdline options

2. Compose transforms

3. write applied transforms to file

4. crop on/off

5. (?) calculate similarities: initial, pre-alignment, final

6. add info to aim log
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