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Step 1. Start the CATNAP Virtual Machine with VMWare Viewer. Log in as user “catnap” with
the password “catnap”

| @ Fedora Core 6

fedora Username:

Please enter your username

Thu Jun 21, 10:38 AM

9 Language #", Session : Restart 38 Shut Down Eaiioit lecaldomain

Step 2. Start a terminal by clicking on the screen icon along the top of the window.

| @ Fedora Core 6

9 Applications Places System Iﬁ_] K
Terminal
@ Use the command line

Computer

| of

catnap's Home

©

Trash




Step 3. Start Matlab by typing “matlab &”

@ Fedora Core 6

gApplications Places System %(g\

= catnap@localhost:~

File Edit View Terminal Tabs Help
[catnap@localhost ~]$ matlab &
[1] 4934

[catnap@localhost ~]$ |:|

(R2007a)

File Edit Debug Desktop MWindow Help

2 ‘ | shomejcatnap

D@|é B o~ |wdE

Shortcuts 2] How to Add (2] What's New

OTU get started, select MATLAB Help or Demaos from the Help menu.

Your MATLAB license will expire in 28 days.
Please contact your system administrator or
The Mathiforks to renew this license.

4 start| Ready

@| [ B8 catnap@localhost:~ |( B} mATLAB 7.4.0 (R2007a)

Step 4. Start catnap by typing CATNAP in Matlab.

@ Fedora Core 6

BApplications Places System %(%

=] catnap@Iocalhost:~

Fle Edit View Terminal Tabs Help
[catnap@localhost ~]$ matlab &
[1] 4934

[catnap@localhost ~]$ |:|

MATLAB 7.4.0 (R2007a)
File Edit Debug Desktop MWindow Help

DE| % @ o o |%f B| % |[/nome/canap

Shartcuts [2] How to Add (2] What's New

OTO get started, select MATLAB Help or Demaos from the Help menu.

Your MATLAB Ticense will expire in 28 days.
Please contact your system administrator or
The Mathitorks to renew this license.

| 4 start| Ready

(& catap@localhost:~ | B maTLAB 7.4.0 (R20073)




Step 5. Click “Add DWI File...” and select the sample “.par” files in the “Sample Data” folder

Applications Places System -
PP y!

B CATNAP : Coregistration, Adjustment, and Tensor-solving - a Nicely Automated Program
—Select PAR/REC Files

Add DWI File—
Remove Selected File

[ 5ened Images on Bxport

File  Edit  Debuf
D@4y
Shortcuts ] How
@ To get started,

20070420_5_1 par DTIphil_low SENSE: 0.628;
DT Iphil_lowap-10 SENS|

20070420_6_1.par

20070420_7_1 par DTIphi

12 082612 2.2mm, 256 x 256 x 63 x & in /home/catnap/SampleDatd
E 0.82812x 0.82812x 2,
lowyrl-10 SENSE. 082612 x 0.82812 x 2.2mm, 256 x 256 % 65 &1 in fhome/catnap/Sampl
20070420_8_1 par TIphil_lowfh-10 SENSE 0.52812 x 0.52612 x 2.2mm, 256 x 256 x 65 x & in fhome/catnap/5amp

2mm, 256 x 256 x £5x & in fhome/catnap/Sam)

[«]

[»]

1Gelerted il

re metion

rrected

Add Structural Fils
Removeseletied |k

Select Output Path,

Look |n: ‘D SampleData

DTI Output Tag

o Mation Correction (Coregistr:

Registration Method

Registration Target

Salaer

— DTl Image Adjustment

Required Paramete

(3 processed

Clear Files

M OGOTICOTFELL Or

Center REr |

Scanher (K1 oy
Fat Shift
Diffusion Welghti
Jalzer augtpl a2

- Tensor Estimation

File Marme:

FELTAIENt I abIE

| "20070420_6_1.part "20070420_7_1.par "20070420,8,1.pal“|

Files of Type |PAR Header Files (*.par™;* PAR™)

ive to slice

Method
| Relative Anisotropy (RA
_|¥alume Ratio (R
_|sealed RA (sRA)

Default idtiproc -

¢ Mean DWW imdw)
[ Mean BO imb0y
_|Inverse VR (ivR)

W Mask Contrasts

[ Fractional Anisotropy (FA
W Principal Eigenvector (PEVY
I’ Eigenvalues ieval)

OB I ENs 0T ML IS

W Mean Diffusivity (ADCH
[ Colormap temap)
RE e ol

- Delayed Data Processing cripts)

Select .m File

GenerateFrotes sing St

GENEr e Moo COTr ECtionT s

|| B MATLAB 740 (R2007a) | | [Editor - /home/catnap/Sa... ||

E\ | B catnap@localhost: ~

CATNAP - Coregistration, ... | [CJ]

Step 6. Click “select output path” and select the “processed “ folder within the SampleData
folder.

gApphcatmns Places System %(g‘

CATNAP : Coregistration, Adjustment, and Tensor-solving - a Nicely Automated Program

@| (@ camap@localhost:~

|-

File  Edit  Debul
D4y
Shoricuts [#] How
@ 7o get stanteq,

setappdat|

See: htrp|

Parsing Tile: 2007)
Warning: 1oadPAR. n|
> In loadPaR at 79
In CATHAP ~hddDW 1]
In gui_mainten g
In CATHAP =t 110]
Parsing Tile. 2007
Warning: 1oadPaR. n|
> In loadPaR at 79
In CATHAP-ddDWT]
In gui_nainten 3
In CATHAP at 110]
Parsing Tile: 2007
Warning: 1oadPAR. n|
> In loadPaf at 79
In CATHAP ~AdeDWI]
In gui_nainfcn g
In CATHAP =t I10]
Parsing Tile. 2007
Warning: ToadPaR. n|
> In 10adPaR at 79
In CATHAP-hddDW1]
In gui_wainten g
In CATHAP at 110]

| Select PARJREC Files.

Add DWI File—
Remove Selected File

¥ Sorted Images on Export

20070420_5_1 par (DT Iphil_low SENSE: 0.82812 x 082612 x 2. 2mm, 256 x 256 x 65 x & in /home {catnap/SampleDatd
20070420_6_1 par DT Iphil_lowap-10 SENSE: 082812 x 082812 x 2 2mm, 256 x 256 x 65 x 81 in fhome/catnap/5am,
20070420_7_1 par DT Iphil_lowrl-10 SENSE: 082812 x 082812 x 2 2mm, 256 x 256 x 65 81 in fhome/catnapiSampl
20070420_8_1 par (DTIphil_lowfh-10 SENSE: 082812 x 0.82612 x 2. 2mm, 256 x 256 x 65 x 6 in fhome/catnap/Samp

[E1l

ISelected files are motion corrected

REMDVESEIEHEH |y

Select Outpun Path.

DTI Gutput Tag

— Mation Correction (Coregistr

Registration Method
Registration Target
SEIED

— DTl Image Adjusiment

Loak |n: ‘D SampleData

ottt Select Directory For Analysis

Oear Files

Moty Correction|

Required Paramete
KIRBY
Scanner (KK onlyp
Fat Shift
Diffusion Weighti
GEIECTICTBO e

Center

— Tensor Estimat

File Mame.

Files of Type: |4l Files

Se ezl

|;hnme;catnau;Samp\eDmammcesseu

e 1o slice

Method

_|Relative Anisotropy (A
| Walume Ratio (¥R
_|Scaled R {sRa

Default (dtiproc) -

W Mask Contrasts OBtain i ensor et

A Mezn DWWl (mdw
A Mean B (b0
_|Imverse WR (ivR)

[ Fractional Anisotropy (FA)
[ Principal Eigenvector (PEV)
o' Eigenvalues (eval

[ Mean Diffusivity (ADCH
¥ Colormap (emap)
|

— Delayed Data Processing fScript

Select .m File

GERET TRV GLEs ST SR

Generate Motion Lorrection Uity

|| MaTLAB 740 (R20072) |

[Editor - fnomefcatnap/Sa... CATNAP : Coregistration,




Step 7. Change the scanner type to “3.0” and select the “Philips No Overplus Low” table.

I@Fadomcareﬁ—
£ Applications Places System %(ﬁ\

(=] CATNAP : Coregistration, Adjustment, and Tensor-solving - a Nicely Automated Program
Ele Edit View Td [ Select PAR/REC Files

[catnap@localhosy Add DWI File— 20070420_5_1 par {DTIphil_low SENSE: 0.82612 x 0.82812 x 2.2mm, 256 % 256 % 65 81 in fhome/catnap/SampleDatd
[1] 4934 20070420_6_1 par (DTIphil_lowap-10 SENSE: 0 62612 % 082812 % 2 2mm, 256 % 256 % 65 % 0 in (home/cathap/Sam)

catnap@localhost 20070420 7_1 par (DTIphil_lowrl-10 SEMSE: 082812 % 0.62612 % 2 2mm, 256 % 256 x 65 x 81 in Mhome/catnap/Sampl
Latnazgmcalhust Bepoxeeledadfile 20070420_6_1 par (DTIphil_lowfh-10 SENSE: 062612 % 0 82812 x 2.2mm, 256 % 256 % 65 % & in fhome/cathap/Samp
20070420 5 1.par A sored Images an Expart
20070420_5_1.rec
20070420 6 1.par (4] T

[catnap@localhost Add Structural File _|Selected files are motion corrected
[catnap@localhost] —J_

et e EIELtEe e

Select Dutput Path— Jhome/catnap/SampleData

DTl Qutput Tag dti Rename Files Clear Files

— Motian Carrection (Coregistration)

Registration Method Default: RADAR - Perform Motion Correction
Registration Target TirstBn -
GEIET

— DTl Image Adjustment

Required Parameters (Par Wersion 41 Required Par=4: Al Crillane )2

iy Release
KIREY =] tonoKed onip Foldover

Scanner (KKI only ) Patient Orientation
Fat Shift Er— Fatient Pasition
Diffusion Welghting Table (Gradient Table) | OVERRIDE: Table is relative to slice

SEIECT OISO TanlE [lones 30 (KKl Only

"~ Tensor Estimation | Philips No Gverplus High |

Method Default idtiproc 2 il d ! Obtain Tensor. Metrics
Philips Y23 Overplus High

__|Relative Anisotropy (RA) & Mean Dyl tmdw) | philins ves Overplus Medium [ Mean Diffusivity (ADC)
_|Volume Ratio (/R A Mean BO (mb®) | Philips Yes Overplus Low W Colormap (cmap!
_|Scaled RA (sRA) linverse VR (VR) | custom R Ers0r g o

~ Delayed Data Processing Scripts)

Gailaraia frugessii) Sepe

Generate Motion Correction Only

@| |8 canap@localnost:~/sampleData | B MaTLAB 7.4.0 (R20073) | B caTnAP - Coregistration, Adjustment... | 1]

Step 8: Click “Select .m File...” and select an m file to create for scripting.

9 Applications Places System %(ﬁ 11:22 AM @)

(=] CATNAP : Coregistration, Adjustment, and Tensor-solving - a Nicely Automated Program -0/

Fle Edit View T4 [ Select PAR/REC Files...

[catnap@localhosy Add DWI File— 20070420_5_1.par (DT Iphil_low SENSE: 0.52612 x 0.32812 x 2.2mm, 256 x 256 x 65 x 8 in /hame/catnap/SampleDatd a

[1] 4934 20070420 6_1.par (DTIphil_lowap-10 SENSE: 0.82812 x 0.82812 x 2.2mm, 256 x 256 x 65 x 8 in fhome/catnapiSamp—|
catnap@localhost 20070420_7_1.par (DT Iphil_lowrl-10 SENSE: 0.82812 x 0.52812 x 2.2mm, 256 x 256 x €5 x 81 in home/catnap/Sampl

L pe Repioyeselede il 20070420_8_1 par (DTIphil_lowfh-10 SENSE: 0.62612 x 0,82812 x 2.2mm, 256 x 256 x 65 x 8 in fhome/catnapisamp
[catnap@localhosy

20070420 5_1.par i sarted Images on Export | |

20070420 5 1.rec |

20070420_6_1.par (4] D

[catnap@localhosy Add Structural File __|Selected files are mation corrected
[catnap@localhosy

REmove Selprred|le

Select Output Path— Jhome/catnap/SampleData

DTI Output Tag dti Rename Files v3.14b Clear Files |

[

[4]

. Mation Correction (T

Registration Method Default: RADAR - FPerform Motion Correction ‘

Reqgistration Target Eirst B 3
SEIED Select Target Script File To Appen

DTl Image Adjustment

Fave In: |D processed
Required Paramete SOGr iRt anTE
Center ey |

Scanner (KKl only
Fat Shift

Diffusion Weightin 2 11 T2
SEIECUCUS O EN

— Tensor Estimation

Method Default idf Tapaug plates

__|Relative Anisatropy (RA) iffusivity (ADC)
_[Volume Ratio (/R ‘ ] | &p (cmap!
[scaled RA (5R) File Name processim e,

~ Délayed Data Processing Ber|  Files of Type: | MATLAB files -

LesSing SLpL

lon Correction Only |

Select m File

CATNAP : Coregistration, Adjustment... |E|

\§| | B cathap@localhost:~/SampleData || 8% MATLAB 7.4.0 (R2007a) |




Step 9. Click “Generate Processing Script”

£ Applications Places System %(g\

= CATNAP : Coregistration, Adjustment, and Tensor-solving - a Nicely Automated Program

Fle Edit View Td — Select PAR/REC Files.

[catnap@localhost Add DWI File— 20070420_5_1 par {DTIphil_low SENSE: 0 82812 x 0.82812 x 2. 2mm, 256 x 256 % 65 x 8) in fhome/catnap/SampleDat] a|
[1] 4934 20070420_6_1.par (DTIphil_lowap-10 SENSE: 0,62812 % 0.82812 x 2.2mm, 256 256 x 65 x 81 in fhome/catnap/Samp—|

catnap@localhost| 20070420 7_1 par DTIphil_lowr|-10 SENSE: 062812 < 082812 % 2.2mm, 256 x 256 % 65 = & in fhome/catnap/Sampl
Ecatnagglucamost Remove Selected fle 20070420_8_1 par (DTIphil_lowfh-10 SENSE: 0.82812 % 0.82812 5 2.2mm, 256 x 256 x 65 X 81 it [home/cathap/Samp

20070420 5_1.par W Sorted Images on Export
200708420 5_1.rec
20070420 6 1.par [l

[catnap@localhost Add Structural File _|Selected files are motion corrected.
[catnap@localhosy
Remvveselere b ) CATNAP
Select Dutput Path— fhomefcatnap/SampleData | 5yccess

Task added! to script.
OTI Output Tag dti name Files Clear Files

— Mation Correction (C)

Registration Method Default: RADAR - Ferform Mation Correction
Registration Target First 60 -
Sal=s

— DTl Image Adjustment

Required Parameters iPar Version 41 Required Par<d: AatictGratient Japie

Center Release
KIRBY = ronekil only Faldover

Scantier (KKl ofihy T} Patient Crientation
Fat Shift

Posterior Patient Position
Diffusion Weighting Table (Gradient Table)

SEIPCCB TN EUTES

— Tensor Estimation

Method Default idtiproo -l [ Mask Contrasts 0T 2nur el

_| Relative Anisotropy (RA) [ Mean Dyl imd [ Fractional Anisatropy (FA) [ Mean Diffusivity iADC)
_|Walume Ratio (VR [ Mean B0 imb0 |+ Principal Eigenvector (PR ¥ Colormap femap)
_|5caled RA (R _|Inverse VR (VR I Eigenvalues ievall REerEordzg T

— Delayed Data Frocessing Scripts

Generate Processing Script
Select m File

fhome catnap/SampleDatajprocessed/process.m o e ko o

Philips No Overplus Low | GVERRIDE: Table is relative to slice

@| |8 catap@localnost ~/Sam... | Bl MATLAB 7.4 0 (R2007a) CATNAP - Coregistration, ...

Step 10. Go to the Matlab window. Change the directory to the same directory as your script file.
Run the m file by typing the name of the m file (without “.m”) and press enter.

£ Applications Places System %@

statusbox
File Edit Depug Desktop Window Help maotionCorraction: RADAR

] i““ Y B ‘ % E | 4 ‘|E/catnap]Samp\eDa‘a]prucessed|v‘ D wrmotionCarre ction: RADARR

Preparing target files

Shortcuts [2] How to Add  [#] What's Mew

ﬂTn get started, select MATLAR Help or Demas from the Help menu.

setenw FSLOUTPUTTYPE ANALVZE;

Warring: 10adPAR.m: Dynamic Scan Mumber does not match number of slices. Assuming slices a
+ In JoadPAR at 79

Ir Mot oNCorrection_RADAR at 74

I process at §
Warring: 1oadPAR_n: Dynamic Scan Nurber does not match number of slices. Assuming slices a
> In 10adPAR at 79

I ToadPARREC at 70

In ToadPARREC at 31

In motionCorrection RADAR at 64

I process at §

4] Save Log
4\ Start | Busy

GEIECE

— DTl Image

Required Parameters iPar Wersion 4) Required Par<d: st et b e
Center Release
125 ¥l imon-KKl only el
Scanner (KKI anha 30 Patient Orientation
Fat Shift Postarior Patient Positian
Diffusion Weighting Table (Gradient Tablz) Philips Mo Overplus Lo |OVERRIDE: Table s relative to slice

SEIPCCBIOTANELTER

. Tensor Estimation

Method Default (dtiproc - [ Mask Contrasts BTN ensoT et

_|Relative Anisotropy (RAH [ Mean D1 {mdes [ Fractional Anisotropy (FA [ Mean Diffusivity (D CH
|Wolume Ratio (WR) [ Mean B0 (mb 0 & Principal Eigenvector (PEVY ¥ colormap (cmap)
_|Sealed RA (R __|Imierse YR (VR I Eigenwalues ieval RE[ et

— Delayed Data Frocessing Scripts)

Generate Processing Script
Select m File

Jhome/catnap/SampleDatafpracessed/process.m T

5\ | B catnap@localhost:~/Sam... || Bk MATLAE 7.4.0 (R2007a) CATNAP - Coregistration, ... statusbox




Step 12. After processing is complete, you may view the images in MIPAV (type “mipav &” in a
terminal) or in Matlab.

Rl & Fedora Core 5

€) Appiications Places System E QS

=

Computer

File Edit View Terminal Tabs

[catnap@localhost ~]$ mipav &

catnap@localhost:~

Help

[1] 24711

r [catnap@localhost ~]s []
\a

catnap's Home

L

Trash

%
- §

jre-6ul-linux-i586
Pm

installMIPAV.bin

lé\ [ 8 catnap@iocaihost:~ |3 java

Step 13: In Mipav, the dti contrasts may be opened as RAW files (256x256x65 at
0.828125x0.828125%2.2 mm).

The following are little endian floating point: FA, ADC, DXX, DXY, DXZ, DYY, DYZ, DZZ,
MBO0, MDW, evall, eval2, eval3.

The following are little endian floating point vector: VEC (not easily ready in MIPAV)

The following is ARGB file: CMAP

£) Appiications Places System @S

® Medical Image Pr Analysis & (MIPAV) [EEE)

pcessed/ati
File Plugins  Scripts  Help

MIPAY

| ol

catnap's Home

Memory usage: 6M / 94M: 3 \

00 0.000000 ©.000000

SPIR
EPI factor

<0=no l=yes> ?  :
: 41

<0,1=no EPI>

1

[catnap@localhost SampleData]$ cd processed/dti/
[catnap@localhost dti]s ls

Byte

Dimensions & resolutions

Units of measure

256 lo828125] MILLIMETERS
© Unsigned byte Short
O Unsigned short O Integer

256 | 10328125

© Unsigned integer © Long 65 MILLIMETERS | v |

© Float Double o ] MILLIMETERS | v|

. - -
ARGB 2 ARGB U short o MILLIMETERS ||

Header offset [0 []Big endian

Data | Debug |

Cancel |

|| | 8 catnap@localhost:~/SampleDatapro... || ) Java

J[O3 output




Be sure to set the image orientation for proper 3D view:

Fedora Core 6

Applications Places System

File VoI LuT Algorithms Utilities Plugins Scripts Image Toolbars Help

\MT\J“Z&DO&.‘ O (Il | View r'lE-
] Attributes » [5 viewheader H
pe R 2
sESm [0 L L Zoom » @ Edit avributes oo :
Image slice
Magnifying glass settings

Histogram - LUT

Show slice number overlay
Memory usage: 33M / 84M

Show image /DICOM overlay

@

65

RDR1_20070420_5_1_sc/-|0)x RDR1 20070426 5| Shiow overlay grid 5c.mb@
RDR1_20070420_5| 5C.mdw
RDR1_20070420_5| Grid options sc.vec
RDR1_ 20070420 5|
[catnap@localho
| Image overlay options

§ | 8 catnap@localhost:~/sam... || B Java |[ [ output

Example of triplanar view in MIPAV:

5 Fedora Core 6

oAppI\[atmns Places System %(g\

® MIPAV: RDR1_20070420_5_1_sc 33/65 M:1.0
File VoI LT Algorithms Utilities Plugins Scripts Image Toolbars Help

B T|#FBEANLO0CA@T EUNM\IAJ b B alsjﬁ«sw&wlg:l [ ]

FH S| EeE i 1| | Om g7 B
Image slice S I

: FLQ-QM FOED | e [ (] 7 & aeoy || & %
/ L @ 0|ID square 8x2 W v‘ ‘n

RDR1_20070420_5_1_sc|—|[C

: Yolume | Scanner | Talairach | View

¥:
Z
1D index:

Absolute Volume coordinates
14

|§| | B catnap@localhost:... H ® Java H D Output H Java




Usage Tips

e Fiber tracking may be done with the FA and VEC files on a Windows Platform. The FSL
fiber tracking software is included, but not supported by the CATNAP developers.

e The virtual machine defaults with 256 MB of RAM. You may increase the settings to
improve performance.

e The root password is “password”.

e The SampleData are available in already processed form in CATNAP_complete.tar.gz in the
SampleData folder.

e If you expose your virtual machine to the network, be sure to change both the user and root
passwords.

e To process data, we recommend keeping the data on the host computer and using the “shared
folders” feature of VMWare to access the data. (The virtual machine’s hard drive is limited
to 16 GB total.)



Software Manifest

VMWare 6.0 for Windows Vista

http://www.vmware.com/download (Workstation available with 30 trial. Player is free.)

Create a new “linux kernel 2.6.x” virtual machine with 16 GB hard disk and 256 MB
RAM.

Redhat Fedora Code 6

https://www.redhat.com/apps/download/ (SELinux disabled)

Install with “development” package options.
Use yum to include: “xorg-x11-deprecated-libs” “emacs” “htop” “nedit”

Rpm to install openmotif: http://rpm.pbone.net/index.php3/stat/3/srodzaj/1/search/openmotif

Matlab R2007a & Signal Processing Toolbox

http://www.mathworks.com/ (Contact your sales representative.)

AIR5.25

http://bishopw.loni.ucla.edu/AIR5/config.html

CATNAP 3.14b

http://www.iacl.ece.jhu.edu/~bennett/catnap/catnap.shtml

AFNI (linux xorg7 2007_05_29 1644)

http://afni.nimh.nih.gov/afni/download/afni/releases/latest

FSL 3.3 (source)

http://www.fmrib.ox.ac.uk/fsldownloads/main.html

Java 1.6

http://www.java.com/en/download/index.jsp

Mipav 3.1.6 (2007-06-19)

http://mipav.cit.nih.gov/

Follow installation instructions. Add all binaries to .bashrc path. Edit CATNAP_defaults.m to
set the AFNI path.
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http://www.vmware.com/download
https://www.redhat.com/apps/download/
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