New Features & Enhancements



Introduction

Welcome to the Analyze 11.0 New Features and Enhancements document.
This document provides an overview of the new features and enhancements

available in Analyze 11.0.
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General Features & Enhancements

Auto-Load AnalyzeAVW files £+ Analyze 110 S
. , L o e S i e L i
e Double-click on an AnalyzeAVW (*.avw) file to load it into Analyze. [@”mv @ﬁ ” M @”%}g hf !}
e |f Analyze is not open, double-clicking on the AnalyzeAVW file will —
automatically launch Analyze and load the file into the first workspace.
e |f Analyze is open, double-clicking on the AnalyzeAVW file will load it
into the current workspace.
Duplicate Volume
e Right-click on a volume image in the workspace and choose o
“Duplicate” to create a copy of it. Info.
Rename...
Edit Header...
Duplicate...
Append...
Retain Names of Appended Volumes (Mot ]

e Names of 3D volumes are remembered when appended in a . . - .‘ . .I
4D multivolume. If the multivolume is un-appended (right-click > | & i _
Un-append), the 3D volumes are created in the workspace with == mmE e DEhm T e
their original file names.

e Example Use: Append multiple DTI maps as a 4D multivolume for
quick ROI sampling. After sampling, unappend multivolume to re-
create maps with their original names in the workspace.



General Features & Enhancements

Auto-Load and Create Object Map Options

S

P
,J’. Options - Analyze

Analyze now provides options to control how modules handle the
loading and creation of object map files. The default behavior for
modules can be selected in the Other > Options menu in the main
Analyze window.

Auto Load Object Maps:

e “Yes” (default): Modules will automatically load an object map if one is
found in the same directory as the loaded volume.

e “No”: Modules will never load an object map automatically.

e  “Prompt”: If a related object map is found, then the module will ask
the user if they want to load it.

Auto Create Object Maps:

e “Yes” (default): Modules will automatically create an object map for
the loaded volume.

e “No”: When setting the “Change” option to Object Map in a module,
the user will have to confirm that they wish to create an object map.

e  “Prompt”: Upon opening the module, the user will be asked if they
wish to create an object map.

Intensity Window Histogram Display

The histogram for the loaded volume can now be displayed in the
View > Intensities window of all Analyze modules. This allows for
faster examination of values ranges associated with specific tissues,
and more intelligent windowing.

Analyze Options

/| Power Bar

(V] Show Icon Names

|| Auto Check Updates

‘| Module Options

Auto Load Object Maps @ Yes () No () Prompt
Auto Create Object Maps @ Yes () No () Prompt

\¥] Manage By Host

| Reset Management‘
| Configure Add-Ons L ‘Dcéne ]

f f. Intensity - Multiplanar Sechon_ LEJM

]

Type: Window =
@ Max/Min () Level/Width

Minimum (V] Histogram Maximum|
[ -o82| I |
_ Range @ Volume () DataType :
[ ver 9 Show Now,




DICOM Tool

Output DICOM Images with Spatial Information

e DICOM images can now be output from Analyze with slice-by-slice
spatial information.

e |mage Position (Patient) and Slice Location fields from the original
DICOM images carried over to the files output by Analyze.

e Currently only available for images that do not undergo spatial
transformations in Analyze, e.g. resizing, oblique reformatting,
registration transformation.

File Management
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DICOM Tool

Additional DICOM Anonymization Options

New options to anonymize Study and Series information in DICOM
images.

e Study options: Change Study ID, Referring Physician, Study
Description, and Accession Number.

e Series options: Change Series ID, Series Description, and Procedure
Name.

e Add DICOM: Use to change the value of other DICOM tags, or to add
non-standard DICOM tags.

Filter Displayed Images by Import Date

File Management

Study
0020,0010 Study ID

0008,0090 Ref Physician | Dr.Neuro

0008,1030 Description
0008,0050 Accession
Series

0020,0011 Series ID

0008,103e Series Description [NA NA

0018,1030 Procname

Other

W
b30 0001 |

=1 L-SPINE |0000
|

pss 988

{C5,0,2.5,06,1.0,090,105 | C5,0,2.50.61.0,09

New “Date of Import” option in Configure Search window (accessible
from DICOM Tool right-click menu) allows the Patient/Study/Series
records displayed in the DICOM Tool to be filtered according to the
date they were imported into the database.

Example Use: Display all Patients who had images imported
between February 1, 2012 and February 29, 2012.

#+ Configure Data Selection EEIE
Patient Name Patient ID Patient Birthdate Modalities
[ @ AllModalities
Study Description Study ID Study Date i o O e )¢
I [F1es [ MG [[] MR
CInm[Eor [ eT
Series Description Series Procedure Minimum Slices FIRE []RT
s Flus Bxa
Date of Import
ﬂ 3 ﬂ i,zon >
March 2012
SMTWTEF S
123
-‘1 4585 78 910
11 12 13 14 15 16 17
1819 20 21 22 3 M4

25 26 27 28 29 30 31

3/6/200 » on

after

between




Load As

Volume Parsing Options

¢ New “MultiVolume Override” option in the SubRegion panel allows
you to divide images from the selected file(s) into multiple volumes.

e Options provided to create volumes from sequential images or
interleaved images.

e Example Use: Separate two data sets stored in the same file into
individual 3D volumes.

File Management

C:r‘_Dat;/B_eatVo[fbeatvol

| Intensities | Flip/Shift| SubRegion |Resize | Pad/Orient | Output |

¥ MultiVolume Override

Organization: |1 Volume of 1980 Slices (Same as Disabled) [v]

411 Volumes of 180 Slices
12 Volumes of 165 Slices

15 Volumes of 132 Slices i Max
x| 18 Volumes of 110 Slices = o8
_ 20 Volumes of 99 Slices =;![.
Y 22 Volumes of 90 Slices £ 100
C— et =
' olumes of ices
v 136 Volumes of 55 Slices 1
44 Volumes of 45 Slices -
Auto Exit After Load Size=18.51 Mb



Volume Compare

Display & Visualization

“Object Difference” Blend Type

e Visualize the differences between two object maps using the new
“Object Difference” Blend type.

e Example Use: Compare regions segmented
by different users.

#+ CT_Enterography SER14_V001/Transf
File Generate View Other Help

(349,75149) First=129 Second=215

Copyright 1588-2012, BIR, Mayo Clinic




Volume Render

New Interface for Rendering Options

The new “Render Types” window provides quick and easy access
to controls for rendering options:

e Render Types: Choose a rendering algorithm.

e Parameters: Adjust Threshold, Rotation, Clip, Scale, Render Size,
and Volume.

e Type Specific: Enable or change options specific to the selected
rendering algorithm.

Rotate in the Preview Window

Display & Visualization

rf. Render Types - Volume Render P
Depth Shading [V] Parameters [¥] Type Specific
Gradient Shading |’ _Threshold | [ “B-ac-iéglouna...

@ Volume Compositing ( R ] l Light_.__

Maximum Intensity Projection
Summed Voxel Projection

Surface Projection

] [ SpecularReflection... |

l |L Alpha Map...

Drag-and-drop the rendering directly within the Preview window
to rotate. Eliminates the need to open the Rotation window for
interactive rotation.

Object Compositing ’ J [ Tissue Map...
| Interpolated Rays } [ Parametric Mapping... |
-
[/. Preview - Volume Render LL:'_,i_EI_ﬁ‘

| Preview

Ratio

Size Auto — |

V| Always On Top! |
31 |
41

.




Volume Render

Improved Volume Composited Renderings

Renderings created with the Volume Compositing render type
will have the “Background Color” composited into the rendering,
significantly enhancing the overall display of the rendering.

New “Oversample” option can be enabled when using the Volume
Compositing render type with “Interpolated Rays”. Oversampling
casts a ray through every output pixel in the rendering, providing an
improved visual display.

r =
‘ #'« Render Types - Volume Render o )
‘ Depth Shading 7 Parameters 7| Type Specific
|
Gradient Shadin,
i e Threshold. Background...
9 Volume Compositing
Ry N -
| Maximum Intensity Projection otation, taaht
Summed Voxel Projection St
4 Clip... Specular Reflection...
Surface Projection
Scale... Alpha Map..
" Render Size., Tissue Map...
7] Interpolated Hays
[¥] Oversample @ 2 ) 310 4
Render Done

Display & Visualization
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Volume Render Display & Visualization

Save Renderings with Display Annotations Volume=CT_Entéro§taphy-SER15 V110 ﬁ
Type=Volume Com@®siting “** g
e New “Snapshot Annotations” button in the View > Annotations Thresh Max=1540"Min=132 ‘
window allows the current rendering to be saved to the Analyze :

workspace with the selected Rendering Annotations and Display
Annotations options.

e Example Use: Save a rendering with Display Annotations to
document how it was created (i.e. the Render Type used, Threshold
values, Rotation angle).

=
#. Annotate - Volume Render

Rendering Annotations
Volume Edges (53]
Clip Ed (o] ———
e E Max. Diag.
Back Drop ==Y Render Size |

|| Tissue Map ColorBar |
Intersecting Sections |  Define _J

Display Annotations

Volume Name Off @ On Auto |GD F|

Render Type () Off @ On () Auto E F
Thresholds ) Off @ On () Auto [ F]

Clip Volume @ Off () On () Auto |C:2)' ‘

Scale @ Off On Auto |CE) E

Common Color & Font |3 | |

| (
=) =
Rotation @ Off ©) On ©) Auto c:;l[
Clip Plane ® Off © On ©) Auto [ | [F

[Snapshot Annotationsf

i Display Last | | Done
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Spat|a| Filters Image Processing

Filtering Actions Recorded in the Volume

e Filter name [1] is automatically appended to the name of the filtered
volume output to the Analyze workspace [2].

e Applied filters and related parameters (e.g. Kernel Size) are recorded
in the header of the filtered volume. A “SpatialFilterHistory” field
allows for tracking of sequential filters [3].

1 2 3
o s syt S0 b i) (e ==

| Kemd-!iize e L Apps  Other H"P

o = emeleeEeeEm

©) None
@ Low Pass ®1 r ®1 o1
) Unsharp

) Unsharp Enhance
©) Sobel

() Sobel Enhance
©) Median

o Rj!nk © 5 1©5 ©5 L updatad for
©) Sigma ‘

©
w
©

L]

@ 3

) VSF Mean

) Gradient

@) AHE

() Anisotropic

() Convolution

() Inhom. Correct.
©) Sticks

() Chamfer Dist. Map |
) Euclidean Dist. Trans. oun (en ®on
() Adaptive Restoration - - -
©) Curvature B| | B 3 |
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Image Repair

Image Processing

New Module: Image Repair

The new Image Repair module provides the ability to repair bad regions
or slices within a loaded volume and object map. Options are provided
to correct by copying voxels from a nearby “good” slice, copying from
voxels in a related volume, or interpolating between voxels in good
slices on either side of the bad slice(s). Bad regions and slices can
also be “erased”, with all voxel values being changed to the data type
minimum. Bad slices can also be completely deleted from the volume.

Correct Corrupt Slices

e  (Correct one or more “bad” slices in a loaded volume.

Correct Corrupt Regions

e Correct a specified region within a slice.

e Corrected voxels can be gradually blended with the surrounding area
using the “Blend Border” option.

[ #. VM Abdomen - Image Repair : [BSSEGE™)

File View Other Help

S8 o
|

Current Corrected Preview

Displayed Slice
Nis
| | |2m7
Bad Slice(s)
@ Transverse ~) Coronal Sagittal
276 [ 279
[¥] Bad Region
X 37 L] | 47 HX
Ly 134 I | 11159 HY
e 10
7| Show Border Blend
Border |
Correction Method
None Copy from Related Volume
@ C i : | Repair
9 Copy the Closest Goed Slice Remove the Bad Slices | =
| Slice(s)
y - . _
Interpolate Between the First Good Slices Erase the Bad Slices

13



Volume Edit Segmentation

“Original” Object Control Options '+ CT_Enterography - Volume Edt 9
File View Other Help
e Added ability to change attributes of the Original object, including [-H “”'/'@ U—)'\
Name, Color, Display, and Opacity. - : _
=] T Original '
e Added option to “lock” the Original object. Allows segmentation H T —

operations to be further restricted to selected objects.

Name Bone

|| Color Green E Add Object 7
= = | p—r
[¥] Display ] Locked | l

Independent Display Size Controls

e Set the display size of each orthogonal orientation and the 3D
rendering independently.

Time Saving Shortcuts

e “Browse” Quick Key: Press the <b> key on your keyboard to
quickly switch to “Browse” mode.

e Object Selection Shortcut: Click on an object with your middle-
mouse button in any of the 2D images and it will become selected
in the Objects pane.

14



Volume Edit

Edge Strength: Improved Edge Display

Segmentation

e Detected edges below the specified Edge Strength Threshold are

now highlighted in red.

e The “Show Edges” option allows for continuous display of edges

while reviewing 2D slices.

Walls: New “Spline” Wall Type

o SR3 N001 - Vokeme Fdt
Fibe Veew Othar bielp

B ®om

e Walls to limit semi-automated segmentation operations can now be
defined using a spline. Features of the “Spline” wall type include:

e  Movable control points along the spline to allow for greater control
over the definition and placement of the wall.

e “Smart Edge” option to attract spline to edges (areas of high gradient).
“Sensitivity” slider controls the maximum number of voxels out from
the original line that can be considered for an edge. Spline points can
be locked to prevent them from moving when applied to a different

slice.

Edge Strength| Walls |Semi-Automatic i Manual
|[¥] Define walls to limit semi-automated operations

Browse 9 Draw Wall
Wall Type: () Line () Trace @ Spline

[¥] Smart Edge
7

| Sensitivity -

| Lock Control Points

|Extend Wall(s): [¥] Transverse [¥] Coronal [V] Sagittal

Reset Wall(s): IAH [Tranwerse} | Coronal | | Sagittal .
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Volume Edit

Manual: New “Draw” Tool

The new “Draw” tool under the Manual tab allows objects to be
defined using a painting-like action. Regions painted over in a 2D
slice or on the 3D rendering will become part of the specified object.

e (Choose between Circle, Square, and Diamond pen shapes.

e Adjust the size of the pen in voxels.

e “Current Pen” indicates the color of the

object that will be defined.

Manual: Options for Greater Efficiency

Auto Advance: Automatically advance the display forward/
backward one slice after a region is defined.

Quick Key: Press <a> to apply a region.

Segmentation

Edge Strength iWaIIsisemi-Automatic. Manual |

|

[}
Hd
o

aE
M- |

non

¥ Ne s
oe | e ¥J Ol

Browse Trace Auto Draw MNudge Spline Scale Deform
Trace Edit  Edit  Edge Edge

Draw on any of image to define a region. Draw on the
rendenng fo define a 3-D region along the viewing path. The
currently selected object determines the new region's
object.

Forward O Backward

Reset Limits [ Redo [ Undo

:Ed9_¢_ Strength EWallsi Semi-Automatic| Manual |

oD
oo

1
RE

i i O i@

Browse Trace Auto Draw MNudge Spline Scale Deform
Trace Edit Edit Edge Edge

Select a starting seed point, then specify a threshold range
to define a region. Limits can be drawn, or an Auto Limit
specified.

@ Select Seed Draw Limit
[”] Object Restrict

-43 ===} 1326

["] Auto Limit Gap Size ? i

Apply Cancel

Auto Advance () Off @ Forward () Backward

Reset Limits Redo Undo
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Volume Edit Segmentation

Additional Rendering Controls

e Rotation Options: Reset rendering to a Front/Back/Left/Right/
Top/Bottom view from a “Reset Rotation” right-click menu [1].

e Cut Depth: Choose whether regions defined on the rendering with
the manual Trace or Draw tool should cut “All the Way” through
(default), or just through a “Single Layer” or a “Single Voxel” of the
rendering [2].

e Background Color/Opacity: Change background color and
background opacity for the rendering [3].

1

Reset Rotation »
Size L4
Interactive Rotate  »

Cut Depth »

v Transparency

Background Opacity

k-

Size

Interactive Rotate

Print...
Cut Depth it

v Transparency

Background Color...
Background Opacity *

Reset Rotation
Size
Interactive Rotate

Print...

Single Layer
Single Voxel

v Transparency
Background Color...
Background Opacity *

Print...
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3D Voxel Registration

Fully Affine Registration Capability

Register 3D volumes with 12-degrees of freedom: X/Y/Z translation,
rotation, scale, and shear. By default, only translation and rotation
are considered, but scale and shear degrees of freedom can
be added to the registration search process in the Generate >
Search Parameters window to allow for a full affine registration

transformation.

Registration

#, Search Parameters - 3-D Voxel Registration

7] Enable X Search Range 10 ==}
7] Enable Y Search Range 1.0 EE
7] Enable Z Search Range 10 mjm]

/| Enable X Rotation Search Range 180 T

/| Enable Y Rotation Search Range 180 =l

/| Enable Z Rotation Search Range 180 =]

/| Enable X Scale Search Range 10 ||

/| Enable Y Scale Search Range 10 =le]

/| Enable Z Scale Search Range 1.0 =l
[V] Enable X Shear in Z Search Range 1.0 j
[] Enable Y Shear in Z Search Range 10 | =]s]
/| Enable X Shear in Y Search Range 1.0/ [
[¥] Enable Z Shear in Y Search Range. 1.0 o)
[¥] Enable Y Shear in X Search Range 1.0 )]
[¥] Enable Z Shear in Y Search Range 1.0 | =]E]
[¥] Enable Affine Registration

Bounded Search

Done

#'+ MMCT/MMMRI - 3-D Voxel Registration

File Generate Tools View Other Help

| Base:(165,177,189)=46
Match:(83.94, 99,69, 105.38)=39.60

[ copyriont 1988-2012, BIR. Maye Ciinic
&L

BB %| R
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Line Profile

Object Map Support

Measurement

viewed during line profile definitions.

Slice Slider in Main Interface

Line Profile now supports Object Maps, allowing objects to be

Navigate through slices quickly using the new Slice slider at the
bottom of the main Line Profile window.

'o MRI - Line Profile

(| @ ]

File Generate View Other Help

=R

I\\@Hﬁi” D=

.~ #]
<|

Persistent
C On & Off

Thickness
1

Reset

Slice |

| 1133

Copyright 19868-2012, BIR, Mayo Clinic
.
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Line Profile Measurement

Log Profiles for Multiple Lines

e All lines defined with the “Persistent Lines” option can now be
sampled on multiple slices.

e Specify slices to sample using the Slice, Increment and Number
controls in the Generate > Slice window.

e Select the log files to create and start the sampling process from the
Generate > Sequence window.

Coordinate Entry for “Two Lines” Points (/s T Lines . lculicnjies)
Angle
e The “Two Lines” tool now allows the coordinates of points A, E, @ iEc 2919
and C to be manually entered. This allows line segments to be Distances
positioned with greater precision, providing for more accurate angle Wio =

and length measurements. ] AE 215 ios
7] EB 4305 43.05
[]CD 15703  157.03

[7] CE 66.01 66.01 ‘
(71 ED 91.02 91.02
Coordinates

@G 142 | 133
[ B (111,86,133)
Flciss 189 133
D (91,32133) ‘

[ElEe & 123 133

Log_ ] Done ] |
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Region of Interest

“Object to Define” Menu Only Lists Objects
with Display Enabled

e Only objects with the Display attribute turned On will be displayed
in the “Object to Define” drop-down menu.

Prevents regions from being assigned to non-displayed objects.

Makes object selection easier when the object map contains a
significant number of objects.

To turn the Display of an object on or off, go to View > Objects window.

Control by () Object @ Attribute

Attribute:  Display =
Original @ Off () On
VAT @ Off ) On

Reassign
Object(s)

SAT () Off @ On
Other () Off @ On

Remove
Unused

Load

Object(s)
ad
Bi
Save
Binary

Morph
Object
Filter

Objects

1 || sheow || Samp )
e e
Object |

Measurement
" /4 CT_Enterography - Region Offterest el
7. Obje‘:“‘ﬂegiﬂﬂofhmist_'mh-c) R L Other_Help

==
- P P -
52z

[Dene | |F ] 232
| C|@| N ©|D)|
+ N T g '
) o N o5 | o
i ‘O =5 Comwet §$ g | FTTT 0
Intersections become part of: ject To Define:
") Defined ® Existing () New AT -
2D Mode @ 3D Mode = 4D Mode Other
Copyright 1988-2012, BIR, Mayo Clinic = New ™" ]
|
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Region of Interest

Volume Slider for Multivolumes

When loading a 4D multivolume into the Region of Interest, a volume
slider is now available below the image display.

Log Names of 3D Volumes When Sampling an
Appended 4D Multivolume

When sampling a 4D multivolume that was created by appending
3D volumes in the Analyze workspace, the names of the original 3D
volumes can be reported in the stats log file. This makes it easier
to identify the volume associated with a particular set of statistics.

£ AppendedFiles - Region Of Interest [E=SSEERT)
File Generate Tools View Other Help
—— s ..s_,l,..._ < ._(_;_.I (;_’_I,_’ S
Copy || Copy || Show o amp || () [E
— [ — (:Hovls /'?)J/J‘ —)i{:”
H|=
e
{poly 3| (trace
v R
O [ 2
ciic | “Linit
s
£
1_‘J -J;E
Sample
Images
Cleat
Regions
Clea
Limits
Volume 2
— o
e [ s | Edit A B e |
| D) 2e| T |==|©@)|C| B
] (oI |Vamey i3 ¥ U .
o o) S8 e el T0 | @0
Intersections become part of: Object To Define:
@ Defined () Existing () New GC _4|
2D Mode @ 3D Mode () 4D Mode
Copyright 1888-2012, BIR, Mays Clinic

#+ ROIStat Log - Region Of Interest

# VolumeFile= AppendedFiles

# SampleMax= 1.41 SampleMin= 0.00

# ExamNumber= 16474 ScanDate= 20060116 PatientID= 01-001-001 Name= DTI P
S

£

#

Vol # VolumeLabel Slice Name Mean  Std.Dev.
1  DTI_P1_B6_ADC 48 CC_sum 0.00 0.00
2 DTI_P1 B6_AXIAL 48 CC_sum 0.00 0.00
3 DTI_P1 B6_FA 48 cC_sum 0.73 0.10
4 DTI_P1 B6 RA 48 CC_sum 0.77 0.16
S DTI_Pl B6_RADIAL 48 CC_sum 0.00 0.00
3 DTI_P1_B6_VR 48 cC_sum 0.74 0.23

I

e
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Region of Interest

Threshold Tool Histogram Display

Display a image histogram within the Threshold Tool to help identify
the appropriate thresholds for desired regions.

Capture Histogram Plots

Measurement

7 Threshold Tool - Region Of nterest [E=TE )

| Minimum 4| Histogram Madmum

Range @ Volume ) DataType

@ | (5|

405

Defined Object *** New™* —i |

g|

Theeshold Slice| | Threshold Volume

(. Histogram - Region Of Interest [ESSEer===)

New “Save Histogram to Workspace” option allows a screenshot
of the Histogram plot to be output to the Analyze workspace. The
Save or Save As module can then be used to save this screenshot
to disk in a common file formats like JPG, TIFF, or PNG.

Mode Value: 195.00 Median Value: 185.00

[Log Histogram| Log Mode & Median|

iSweHistogram' —

| to Workspace [ Done 1|

-_— = e
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