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Learning Objective

• The objective of this tutorial is to present how to 

use HAMMER registration algorithm in Slicer3.

• Deformable registration has many important 

clinical applications:

– Spatial normalization for group analysis;

– Measurement of structure by deforming a 

model to individual;

– Image data mining in lesion-deficit studies.
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HAMMER: Background
• The goal of deformable registration of brain images 

--- Establish the anatomical correspondence

Model:

Individuals:

Affine HAMMER

Average brain
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HAMMER: Background

• Two novelties:

     

 

 

An attribute vector, defined for each voxel in an image,

and reflecting the underlying structures at different scales.

Driving voxel is used to hierarchically estimate the

deformation, initially in sulcal root, gyrus crown, and

ventricle corners

start end
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Build Latest Slicer

Find the build instructions at

http://www.slicer.org/slicerWiki

/index.php/Slicer3:Build_Instru

ctions
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Build Latest Slicer

Download the latest 

slicer source code
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Build Slicer3

Build Latest Slicer



-8-

HAMMER: Hierarchical Attribute Matching Mechanism for Elastic Registration 

Guorong Wu, Ph.D., University of North Carolina at Chapel Hill

Install HAMMER Module
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Install HAMMER Module
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Install HAMMER Module

Search modules
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Install HAMMER Module
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Install HAMMER Module
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Using HAMMER

Fixed intensity Image

Fixed segmented Image

Moving intensity Image

Moving segmented Image

Input:

Warped intensity Image Warped segmented Image

Output:

Segmentation 

Skull striping Affine Registration

Deformable Registration 

(HAMMER)

Registration
Processing:
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Using HAMMER
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Using HAMMER
http://www.slicer.org/slicerWiki/index.php/Documenta

tion-3.4#Segmentation
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Using HAMMER

Fixed Image(intensity, segmented)

Working directory

Moving Image(intensity, segmented)
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Open the Fixed Intensity Brain
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Open the Fixed Intensity Brain



-19-

HAMMER: Hierarchical Attribute Matching Mechanism for Elastic Registration 

Guorong Wu, Ph.D., University of North Carolina at Chapel Hill

Open the Moving Intensity Brain
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Open the Moving Intensity Brain
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Affine Registration

‘Affine Registration’ 

Module in Slicer3
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Affine Registration

Default parameters

Rename the output Transform

Fixed Image: model_cbq.hdr
Moving Image: subject_cbq.hdr
Output Transform: 

Affine Registration Transform
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Affine Registration

Rename the output transform

Output Volume: Subject_cbq_LR.hdr 
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Affine Registration

Affine Registration Result on 

Intensity Images
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Save the Affine Results
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Working 

directory

Save the Affine Results
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Save the affine registration and 

affine transformation matrix

Change to ‘analyze’ format

Save the Affine Results
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Check the Transformation

Transforms
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Check the Transformation

Affine registration Transform
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Open the Fixed Segmented Brain
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Open the Fixed Segmented Brain

Model_seg.hdr
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Open the MovingSegmented Brain
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Open the MovingSegmented Brain

Subject_seg.hdr
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Perform Affine Transform

Resample Scalar/Vector/DWI Volume
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Perform Affine Transform

Nearest 

neighborhood 

Interpolator

Input Volume: Subject_seg.hdr

Reference Volume: model_seg.hdr

Output: Subject_seg_LR.hdr

Transform Node: Affine registration Transform.tfm
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Save the Affine Results

Change to ‘Analyze’ format
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Run HAMMER

Iterations in low, middle, 

and high resolution

Fixed Image: model_seg.hdr

Moving Image: Subject_seg_LR.hdr

Moving Intensity Image: Subject_cbq_LR.hdr

Output Volume: Subject_seg_HAMMER.hdr

Output intensity Volume: 

Subject_cbq_HAMMER.hdr 
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Run HAMMER

Warping Result (intensity image)
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Run HAMMER
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HAMMER: Validation

 

 

 

 

 

Experiment 1: 18 Elder Brains From BLSA Dataset
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HAMMER: Results

Average Image
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40 LONI Dataset with 54 manually labeled RIOs
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HAMMER: Results
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