Lecture 04

Password for book chapters

Mathematical Preliminaries, Matlab Primer,
Matrix Primer

Image File Formats
Overview of Software Packages

Introduction to two Matlab Software
Packages
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Illlage Fl € FOl’lTlatS The Digital Imaging and Communications in Medicine (DICOM) standard was

created by the National Electrical Manufacturers Association (NEMA) to aid the
distribution and viewing of medical images
« DICOM

First 128 bytes: unused by DICOM format
JFollowed by the characters D ‘W

)
. Analyze T his preamble is followed by exira infomation e.0.:

. 0002.0000 File Meta Elements Group Len: 132

° letl 0002,0001 File Meta Info Version: 256
0002,0010.Transfer Syntaw UID: 1.2.840,10008:1.2.1

008,000 Idenibing Group Length: 152

00290000 rmage Presentation Group Length: 148
00260002 S arples Per Piset 1
0028,0004, Photometric Interpretation: MONOCHROMEZ

|— 210981 =1 3838 bytes —}—794 bytes -

00290102 Hioh Bt 7
00290103 Pl Representation: 0




Analyze

Analyze format

.img Raw, binary data; 3D or 4D

.hdr Small binary header

— Image dimension

— Voxel size

— Origin, in voxels

— First element 1, not 0

mat Optional, SPM2 extension (depricated in SPM5!)
— Defines transformation from voxel to world space
— If exists, .hdr voxel size & origin are ignored

— Origin can be represented as mm location

— e.g. between voxels

Software Packages
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* Two Complementary Software Packages

SPM5
Implements General Linear Model Implements Independent Component Analy
(Model-Based, Univariate) (Data-Driven, Multivariate)

NifTI
.img + .hdr
— Like Analyze, but different .hdr definition
different
.nii Single file!
— Header and Image file concatenated
— SPM can read .nii files, but doesn’t write them
World space transformation coded in NIFTI
header
— No more (image) .mat files!

Software Packages
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Statistical Parametric Mapping (SPM)
-Started in 1991 in response to PET studies
-Regions of Interest (ROIs);
-Tons of data to a few regions;
-poor use of data; localization; reproducibility
-Made publicly available in 1994 (SPMclassic)
-SPM94 - PET
-SPM95 — PET/fMRI
-SPM96 — Major revision
-SPM97 — Event-related fMRI
-SPM99 - Major revision
-SPM2 — Major revision
-SPMS5 — Latest release

rosc (REE Man TR . el

Advantages
- Free
- Relatively easy to use (help list)
- Platform independent (matlab)
- Can be (relatively) easily modified
- 10 different people involved in coding
- 100s of users
- modules are subjected to peer review
- customizable — edit/tool boxes/etc.
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