10 Working With Volumetric Data

About the 3D Multi-Modality Tools

Classifying 3D Volumetric Data on page 182

Volume Display Options on page 186

Smoothing a Volume on page 191

Viewing and Rendering Slices on page 192
Registering Optical and Volumetric Data on page 195
Volume Information and Results on page 202
Volume Data Viewer on page 203

Viewing RAW Volumetric Data on page 204

10.1 About the 3D Multi-Modality Tools

Use the 3D Multi-Modality tools to:

Classify volumetric data (reconstructed CT images representing 3D volumes).
View volume slices.

Refine the appearance of the volume (volume processing).
Register optical and imported volumetric data (for example, CT, MRI, or PET data).

@ NOTE: VIS Spectrum Imaging System does not acquire volumetric data. However, Living Image
software can analyze volumetric data acquired on a different imaging system such as Spectrum
CT Imaging System or Quantum microCT Imaging System.

Requirements
The Living Image 3D Multi-Modality tools require a separate license. Additionally, the graphics
processing unit (GPU) must meet the minimum specifications shown in Table 10.1.

If the appropriate license is not installed or the GPU does not meet these specifications, the 3D Multi-
Modality tools will not appear in the Tool Palette.
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Table 10.1 Minimum Graphics Card Specifications

Specification

Description

OpenGL Version Requirement!

OpenGL 2.0 and above

OpenGL Extension Requirement’

GL-EXT-texture3D

Graphics Card Memory

Minimum: 256MB (Dedicated + Shared)
Recommended: 1GB (Dedicated)

Consumer Graphics Cards (Desktop/
Mobile, Windows/Mac)

Supported:
= NVIDIA® GeForce® 8 Series and above (8, 9, 100, 200, 300 and 400 series)

= ATl Radeon™ HD 4000 Series and above (4000 and 5000 series)

Recommended:
= Desktop - NVIDIA GeForce GT 240 and above

= Mobile - NVIDIA GeForce GT 230M and above

Workstation Graphics Cards (Desktop/
Mobile, Windows/Mac)

Supported:
= NVIDIA® Quadro® NVS Series and Above (NVS and FX series)

= ATl FireGL™ V5600 and Above (FireGL, FirePro and CrossFire series)

Recommended:
= Desktop - Quadro FX 1800 and above

= Mobile - Quadro FX 880M and above

1f these specifications are not met, the 3D Multi-Modality tools do not appear in the Tool Palette.

10.2 Classifying 3D Volumetric Data

3D Multi-Modality tools provide a histogram-based method for classifying 3D volumetric data. The
histogram represents the distribution of voxel intensities in the 3D volumetric data and their color-
opacity values. The goal of classification is to set color and opacity values for different intensity
ranges so that the color-opacity map shows the volume regions that you are interested in (opaque in
the map) and hides unimportant regions (transparent in the map).

For example, Figure 10.1 shows how the histogram tool designed a color-opacity map that shows
both the skin and bone. The histogram tool enables you to easily re-design the color-opacity map to
show only the skin or only bone.

3D Multi-Modality tools also enable you to classify the volumetric data by specifying color and
opacity values for different intensity ranges so that you can view or hide certain parts of the data as
needed. A color-opacity map can be saved.
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Figure 10.1 Histogram Tool Specifies Opacity for Different Voxel Intensities

Color-opacity map

Histogram of voxel intensities
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Specifying a Color-Opacity Map

After the surface and volume data are loaded, confirm that the Display Volume option is selected.

Histogram Display Options
» To change the color table for the color-opacity map, make a selection from the Color table-Opacity
Map drop-down list. To apply the reverse color table, select the Reverse option.

» To view the histogram in a separate window, click the El button (Figure 10.2).

» Select units for histogram display (Hounsfield, counts, or absorption). If the histogram intensity
range appears narrow or suppressed, choose the Logarithmic Histogram option. This will enhance
histogram display by magnifying the smaller regions of interest in the histogram while keeping
noise and air-related intensity peaks high. It helps bring out hidden regions of the histogram for
easier identification of interesting intensity ranges.
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Figure 10.2 3D Multi-Modality Tools
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Managing Control Points

Edit the 3D volumetric data color-opacity map using "control points" (Figure 10.3). During volume

rendering, the color-opacity map is used to map color and opacity to the corresponding intensity
value as well as interpolate color and opacity for all data between adjacent control points.

1. Place a control point on the histogram by clicking anywhere on the histogram between the o
point (represents the lowest intensity in the volume) and O point (represents the highest
intensity in the volume).

2. Drag any control point up or down to set the opacity level that is associated with the intensity
value represented by the point. Drag a user-added control point left or right to change the

intensity associated with the opacity specified by the point.
When you add, delete, or modify a control point, the color-opacity map and the rendering of the

volume data are updated in real-time.

0

NOTE: The minimum and maximum intensity levels associated with the ‘ and O control points
cannot be changed. The opacity level associated with these points can be changed.
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Figure 10.3 Histogram Tool
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3. To selecta color for particular data, double-click a control point. In the color palette that appears,
choose a color and click OK. The software interpolates the color range between adjacent control

points.

4. To delete a control point, right-click the point. To delete all control points, click the button.

@ NOTE: The @ and O control points cannot be deleted from the histogram.

Saving a Color-Opacity Map

A color-opacity map can be saved and applied to any volumetric dataset.
1. Click the Save button gl (Figure 10.4).
2. In the dialog box that appears, select a folder for the file (.tfn) and enter a file name.

3. Click Save.

Loading a Color-Opacity Map
1. Click the Open button @ (Figure 10.4).
2. In the dialog box that appears, navigate to the map file (.tfn), and click Open.
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Figure 10.4 Save or Load a Color-Opacity Map
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10.3 Volume Display Options

Adjusting Image Quality

By default, the color-opacity map displays the volumetric data at original (1x) resolution. This
means, for example, if the volume comprises 512 slices, then all of the 512 slices are displayed. You
can increase or decrease the resolution of the data display from 0.5% to 3.0x resolution (see

Table 10.2 for examples).

If the resolution is increased, the software interpolates the data and adds slices to the volume. If the
processing performance is impacted at the original resolution, you may want to reduce the resolution
to improve performance. Reducing the resolution down-samples the data and fewer slices are

displayed.

To adjust the image resolution:

1. Move the “Level of Detail Slider” to the left or right (Figure 10.5).
The color-opacity map is updated.

2. To return the resolution to 1x, click the Reset button ‘-'.
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Figure 10.5 Level of Detail Slider
| Display Volume
Level Of Detail
| 'J —
£=
Performance Quality
Resolution 0.5x 1x 2x 3x

Table 10.2 Example Volume With 512 Slices at 1x Resolution

Volume Resolution No. of Slices Displayed
0.5X 256
1X (original resolution) 512
1.5X 768
2X 1024
2.5X 1280
3% 1536

Adjusting Volume Opacity

Adjust the volume opacity using the slider in the 3D Multi-Modality tools.

Figure 10.6 Adjusting Volume Opacity
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Maximum Intensity Projection

A maximum intensity projection (MIP) projects all maximum intensity voxels in the view along the
viewing direction into the viewing plane (Figure 10.7). Living Image automatically extracts a 2D
image from the MIP. The extracted image is similar in appearance to an X-ray image and is available

in the image window. For example, Figure 10.8 shows an overlay of a luminescent image on an
extracted 2D "X-ray" image.

@ NOTE: If you change the volume opacity (see Figure 10.6 on page 187) and want to extract new
2D images from the MIP, click the “t button (Figure 10.7).

Figure 10.7 Volume Display — Maximum Intensity Projection
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Figure 10.8 Image Window — Luminescent Image on X-ray Image
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Gradient lHlumination

Gradient illumination is based on the idea that light is reflected at boundaries between different voxel
intensities, but is not affected when passing through homogeneous regions. Choosing this option
illuminates the voxels at boundaries more than voxels within a homogeneous region. The boundaries
are based on the gradient magnitude between heterogeneous regions or the change in intensities
between neighboring voxels in heterogeneous regions. Using this option enhances the variation in
tissue properties and may be helpful for visualizing the boundaries of different tissues.

Two options are available for Gradient Illumination:

= Quality — This option will be automatically selected if your system has an appropriate graphics
card. If this option is selected, the volume is displayed with more detail (Figure 10.9).

@ NOTE: If the system graphics card does not meet the recommended specifications (Table 10.1 on
page 182), choosing the Quality option causes slow performance of actions such as rotating the
volume.

= Denoise — Filters out image noise in the volume rendering. The raw data are not modified by this
filter.
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Figure 10.9 Volume Display — Gradient lllumination
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Modifying Volume Resolution

Changing the pixel or slice spacing modifies the volume resolution. Increasing the pixel or slice

spacing reduces resolution, while reducing either increases resolution.

1. In the Volume tab, click the Edit Space and Orientation button 1@7.

2. In the dialog box that appears (Figure 10.10), edit the pixel or slice spacing.

Figure 10.10 Volume Information Dialog Box

r? Volume Information
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Pixel Spacing (Row, Column): ( 0,1000 5, 0.0016 %) mm
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Ok ‘ Cancel
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10.4 Smoothing a Volume

Smoothing a volume reduces noise in a CT, MRI, or PET image such as excessive variation in voxel
grayscale values.

To apply smoothing:
1. Load the volumetric data.

2. Choose the type of smoothing and group size in the Process tab of the 3D Multi-Modality tools
(Figure 10.11).

= Mean — Applies the average grayscale value of a group of voxels (for example, a 3x3 group) to
the central voxel of the group.

= Median — Applies the median grayscale value of a group of voxels to the central voxel of the
group.

= Gaussian — Applies the weighted mean to the central voxel of the group. The weight
distribution is similar to a normalized Gaussian shape with the highest value at the central voxel
of the group.

3. Click the [*2) button to remove the smoothing.

Figure 10.11 3D Multi-Modality Tools — Process Tab
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10.5 Viewing and Rendering Slices

Viewing Slices

View volume slices by double-clicking the Coronal, Sagittal, or Transaxial windowpane

(Figure 10.12).

Figure 10.12 Viewing Slices
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Table 10.3 Volume Slice Viewer

Item Description

Orientation Select a slice orientation from the drop-down list.

Slice Spacing The distance between each slice in the Volume Slice Viewer. Enter a smaller value
to increase the number of slices in the viewer or a larger value to decrease the
number of slices in the viewer.

Total Slices The number of slices shown in the viewer.

Render Thick Slice

This option is used to create a sequence of 3D or maximum intensity projection
(MIP) renderings from the image stack. When this option is selected, “Slice
Spacing” changes to “Slice Thickness”. Increasing the slice thickness causes more
slices to be extracted from the volume before creating the rendering.

Gradient lllumination

Gradient lllumination is based on the idea that light is reflected at boundaries
between different voxel intensities, but is not affected when passing through
homogeneous regions. Choosing this option illuminates the voxels at boundaries
more than voxels within a homogeneous region. The boundaries are based on the
gradient magnitude between heterogeneous regions or the change in intensities
between neighboring voxels in heterogeneous regions. Using this option enhances
the variation in tissue properties and may be helpful for visualizing the boundaries
of different tissues.

Maximum Intensity Projection (MIP)

Projects all maximum intensity voxels in the view along the viewing direction into
the viewing plane.

M 1500 Flen | e | Mt 1500 S

Min - The slice coordinate of the first slice being viewed. Zero is defined as the
center plane of the image.

Max — The slice coordinate of the last slice being viewed.

Specify the position range to include in the viewer using the Min and Max sliders or
enter values.

Slice position

Click to show the single view of the active slice in the multi view. Alternatively,
double-click a slice in the multi view to show the single view.

Click to show the multi view.

If the single view has been magnified, click this button to zoom out incrementally.

Magnifies the single view.

Resets the single view to the default magnification.

depps W

Click to export the slice view as a graphic file (for example, .bmp)
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Rendering Slices

The Slice tab in the 3D MM tools contains rendering and viewing options for slices.

Figure 10.13 Perspective View and Slice Views Displayed Using Different Color Tables
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Table 10.4 3D Multi-Modality Tools for Rendering Slices

Item

Description

Slice Color Table

Choose this option to apply the color table selected from the Color Table drop-
down list.

Volume Color Table

Choose this option to apply the volume color table of the volume color-opacity
map that was selected in the Volume tab.

Color Table

Color table options. Choose the Reverse option to apply the inverse color
table.

Move the slider to adjust the color opacity.

[Red VH
Reverse

Opacity

Color Scale

Min — Sets the intensity level associated with the lowest color scale value.
Max — Sets the intensity level associated with the maximum color scale value.

Slice Viewer
Orientation:

|C0runa|

The Tool Palette provides an alternative way to view slices and access the
Slice Viewer.

Choose a slice orientation from the drop-down list. Use the slider to move
through the slices. Double-click the slice view or click the button to open
the Slice Viewer. The selected slice is highlighted in the Slice Viewer.
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10.6 Registering Optical and Volumetric Data

Registering multi-modal data (optical and volumetric data) provides an anatomical context for
interpreting biological (functional) information. Two registration methods are available:

= Automatic fiducial registration — For experiments in which the optical data are acquired on the
IVIS Spectrum and the CT data are acquired on the Quantum FX microCT pr Quantum GX
microCT. The subject must be contained in the Mouse Imaging Shuttle during both optical and CT
imaging, and the CT data must be exported to DICOM format. See page 197 for more details.

= Manual registration — Use the 3D Multi-Modality tools to register a 3D surface reconstruction with
3D volumetric data acquired on a third party instrument. See page 199 for more details.

Figure 10.14 shows an overview of the steps to register these types of multi-modal data. After
registration, classify the 3D volumetric data to help identify and separate objects (see page 182).

Figure 10.14 Registering Multi-Modal Data

Load the optical data: 2. Load 3D volumetric data (CT or MRI) (page 196).
= Bioluminescence or fluorescence image sequence and

structured light surface
= 3D source reconstruction (DLIT or FLIT results)

3. Register the 3D source reconstruction and the 3D 4. Classify the 3D volumetric data to help identify and
volumetric data by performing either: separate objects (page 182). Save the color-opacity
» Automatic fiducial registration—-Available for data map (optional).
acquired on the Quantum FX pCT instrument using 5. Save the registered 3D multi-modality results
the Mouse Imaging Shuttle (page 197) (page 202).
or

= Manual registration—-Match animal surface
representations using the Manual Registration tool
(page 199)
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Loading Data for Registration

1. Load a DLIT or FLIT image sequence and the 3D reconstruction results.

NOTE: The 3D Multi-Modality tools appear in the Tool Palette after you load optical image data.
If the 3D Multi-Modality tools do not appear in the Tool Palette, confirm that the 3D Multi-Modality
Tools license is installed and that the workstation graphics card meets the specifications in
Table 10.1 on page 182.

<=

2. Select the DICOM or TIFF volumetric data.

a. Click the _:Q\ toolbar button. Alternatively, select File — Browse 3D Volumetric Data on the
menu bar.

b. If this is the first time browsing for volumetric data in the session, select a data folder in the
dialog box that appears, and click Select Folder (Figure 10.15).

The Living Image 3D Volumetric Browser appears.

NOTE: If the 3D Volumetric Browser was previously opened during the session, clicking the 39\
button opens the browser. Click the button in the browser, and in the dialog box that
appears, select a data folder. Only DICOM or TIFF data can be added to the 3D Volumetric browser.
For details on loading other data types (.raw or .vox files) see page 202.

<=

Figure 10.15 Opening the 3D Volumetric Browser
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The 3D Volumetric Browser automatically previews a playback of the data along with other
information about the data (Figure 10.15). See Figure 8.24 on page 169 for more details on the
3D Volumetric Browser.

3. Load the volumetric data with the optical data.

a. Confirm that the “Load in a new window” option is not selected. (If this option is selected,
the volumetric data are loaded in a new window.)

b. Double-click the data row in the browser. Alternatively, select the data row and click Load.
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The 3D volumetric data appears in the 3D View window of the optical data (Figure 10.16).
The software converts loaded volumetric data into an 8-bit representation to reduce memory
overhead and for easier color mapping. The 3D Multi-Modality tools provide an 8-bit color-
opacity map for volume visualization which maps each voxel to an RGB color, or a color and
opacity value.

A histogram of voxel intensities appears in the Multi-Modality tools and the software sets a
default air/noise boundary.

Figure 10.16 3D Optical and 3D Volumetric Data
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Registering Multi-Modal Data

Automatic Fiducial Registration
About the Mouse Imaging Shuttle

The Mouse Imaging Shuttle (PN 127744) contains the subject during imaging and enables the subject
to be transferred between an IVIS Imaging System and the Quantum FX pCT instrument without
disrupting the subject’s position.

The Mouse Imaging Shuttle must be correctly docked to the docking station in the IVIS Imaging
System and the Quantum FX puCT instrument. The docking station in the Quantum FX pCT system
is marked with a triangle-shaped fiducial pattern under the plane where the Mouse Imaging Shuttle
docks. Automatic fiducial registration is available if both sides of the triangle fiducial pattern are
included in the CT images. For more details on using the Mouse Imaging Shuttle, see the Mouse
Imaging Shuttle Instructions (PN 127820).

To perform automatic fiducial registration:
1. Load the data that you want to register (see page 196).
2. Click the Fiducial Registration button D .
The multi-modal data are automatically registered and cropped (Figure 10.17).
3. To undo the registration, click the Reset Registration button file=.
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4. To save the registration information:

a. Confirm the default name or enter a name for the results in the Results tab.

b. Click Save.

Figure 10.17 Registered 3D Optical and 3D Volumetric Data

[ EL20101119144617_SEQ
Sequence View 2 3D View

|L}v4 ® B e-g| S o (-] g

Figure 10.18 3D Multi-Modality Tools — Results

[ "/ 3D Multi-Modality Tools

Violume Slice Results

Volume Information: MULTIMODALITY 6 (Loaded)
Key Value

StudyDate 20101119

MameOfVolume  Mouse3_3_Day 28 145522 00
PatientsName Mouse3

Modality cT

Manufacturer Rigaku

BitsAllocated 16

SamplesPerPixel 1

Rows 256

Columns 256

MNumberOfFram... 512

PixelSpacing 0.236'0.236

SliceThickness 0.236

ImagePositionP.. 30.208000430.208000460.4160
ImageCrientati... -1\OWADY-140
PatientsBirthDate 20101018

Fl I 3
Save Results
MName: MULTIMODALITY_7 hi

Delete Load Save
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@ NOTE: Registration information is saved with the results for the volumetric data and is specific for
a particular optical dataset.

Manual Registration

To manually register data, use the 3D Multi-Modality tools to translate, scale, or rotate the 3D
volumetric surface so that features common to both surfaces are matched and aligned in the x, y, and
z planes. Examine the matched surfaces in the 3D slice views to help you fine tune the registration.

Figure 10.19 Example Surfaces Before and After Registration

3D volumetric surface 3D structured light surface

Surfaces before registration Registered surfaces

To manually register data:
1. Load the data that you want to register (see page 196 for more details).
The software determines a default air/noise boundary for the 3D volumetric data (Figure 10.20).

2. Ifyouneed toremove noise from the 3D volumetric data, move the air/noise boundary to the right
in the histogram tool.
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Figure 10.20 Adjusting Air/Noise Boundary Using Histogram Tool

Color - Opacity Map

Reverse |Z|
=

Loopacdty . X & W

Default air/noise
boundary

"
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Color - Opadity Map

& i Reverse E‘
(|

1.0 Opacity [~ X

Adjust the air/noise
boundary to reduce
noise in the 3D
volumetric data

el

0.00 |counts =

5.64e3

Example noise
in the 3D
volumetric data

Reduced
noise

3. If the volumetric data needs cropping (for example, to remove structures such as the stage from
the CT view), follow step a to step ¢ below. If cropping is not needed, proceed to step 4.

To crop the data:
a. Click the crop tool button u-
The crop tool appears and has six control points:
‘f Crops the data along the x-axis.
— Crops data along the y-axis.
.f Crops data along the z-axis.

Figure 10.21 Crop Data Along X,Y, or Z-Axis

X-axis crop tool Y-axis crop tool

No crop tool

Z-axis crop tool

b. Click and hold a control point while you move the crop plane. As you move the crop plane,
the slice views are updated. Release the mouse button to crop the data.
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c. To reset the crop planes, click the 11 button. When finished cropping, press the Tab key to
turn off the crop tool.

4. Click the Manual Registration button EE

The transformation tool appears (Figure 10.22). The tool has three modes that enable you to
translate, scale, or rotate the 3D volumetric data (press the Tab key to change the tool mode). The
slice views are automatically updated when you use the tool.

Figure 10.22 Manual Registration Tool — Transformation Modes

Use T ey 0 swch between transformaticn ok

Translate—Moves the Scale—Increases or decreases Rotate —To rotate the volunr

volume in the X, y, or z-axis. (scale the size of the volume, drag a on the x, y, or z-axis, click th

Drag the tool to adjust the red cube at a corner of the volume. blue, green, or red circle anc

position of the volume. To restrict scaling to a particular drag the mouse arrow in the
axis, press the X, Y, or Z key, then direction of interest.

drag a red cube.

@ NOTE: Make sure that you click the transformation tool so that it is highlighted before you use it.
Otherwise the dragging operation is applied to the optical data (structured light surface).

5. To return the 3D volumetric data to the default position and size, click the Reset Registration
button .

6. Save the registration information (see page 198).

@ NOTE: Registration information is saved with the results for the volumetric data and is specific for
a particular optical dataset.




Living Image® 4.7.3 Software Manual Chapter 10 | Working With Volumetric Data
IVIS® Spectrum Imaging System Volume Information and Results

10.7 Volume Information and Results

The Results tab displays information about the loaded data taken from the DICOM file header
(Figure 10.23).

Figure 10.23 Volume Information

.+ ROI Tools =
- Spectral Unmixing and DyCE =
|» Surface Topography ] =

/ 3D Multi-Modality Tools J

Volume | Process | Slice | Results
Volume Information: (Unsaved)

Key Value

StudyDate 20111027
NameOfVolume  BI20111027132749.dcm
PatientsName  DevpPhase

Modality ar

Manufacturer Caliper Life Sciences
BitsAllocated 16

SamplesPerPixel 1

Rows 100

Columns 400

NumberQfFram... 400

PixelSpacing 0.30000010.300000
ImagePositionP... 6.000010.84001-6.0000
ImageQrientati... -1.000010.000040.000040.0000
PatientsBirthDate 20111027

(P T —— 3
Save Results

Name: MULTIMODALITY _1 A

- 3D Optical Tools
- DLIT 3D Reconstruction |

Saving the registered and classified data provides a convenient way to share data. The software saves
the following:

= Level of detail setting
» Color tables for the opacity map and slices
= Histogram tool control settings and the resulting color-opacity map

Multi-modal registration settings

Crop settings

Managing Results

Saving Registered Results
1. In the Results tab, confirm the default name in the Name drop-down list or enter a name.

2. Click Save.

The registered 3D volumetric data, along with the color-opacity settings, appear in the 3D View
window.

@ NOTE: The results are saved in XML format in the XML folder within the sequence folder. The
results can only be accessed from the same optical dataset.
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Loading Results

1. Select the results from the Name drop-down list.
2. Click Load.

Deleting Results

1. Select the results from the Name drop-down list.
2. Click Delete.

3. Click Yes in the confirmation message that appears.<$startrange>Tool Palette:3D Multi-

Modality tools:Results

10.8 Volume Data Viewer

The Living Image software provides a viewer for volumetric data. The 3D Multi-Modality tools are

not required to view DICOM or TIFF data.
1. Select View — Volume Data Viewer on the menu bar.
The Volume Data Viewer appears.

2. Select volume data by doing either of the following:

= Drag the data file (DICOM, TIFF) from Windows Explorer to the Volume Data Viewer

window

or

= Inthe Volume Data Viewer, click the Open button &, and in the dialog box that appears, select

a DICOM or TIFF file, and click Open.
3. To clear the Volume Data Viewer, click the [-' button.

Figure 10.24 Drag Volume Data from Windows Explorer to Volume Data Viewer

. Katherine-Quantum

> Kidney
> L KSA20110305104918_SEQ i
> . LognitudinalData E
> . Lung
, MAT20090302190433
= 1) Multi-Modality Datasets
, RAW -
. mouse 3.3 20100528_140051  State: 2% Shared
TIF File Date taken: Specify date taken

f G| L« TIFE » mouse 3_3_20100528_140051_FOVE0m... w |4 ||| Search mouse 3 3 20100528 14005.
s
Organize » . Open ~ Share with « Slide show Print E-mail Bun » Ff -
> i ALL0110120171831 SEQ * | mouse 3 3 20100528 140051
> . AutoFluorBkgCorr
> . BkgSub
J dem-20110306103654
> B DLIT Datasets F Valume Data Viewer
> 1) IV20110114162356_SEQ =

mouse 3_3_20100528_140051

(1
|

|
To view a particular slice, move
the slider or enter a slice number.

/
Starts playback of
the DICOM files

e (5]
= |
|

Click to display the
DICOM file header
information
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10.9 Viewing RAW Volumetric Data

1.

0

(Figure 10.25).

Drag a single RAW file (*.raw or *.vox) from Windows Explorer to the 3D Multi-Modality tools

into Living Image.

NOTE: Only single *.raw or *.vox files consisting of multiple slices of a 3D volume can be loaded

Figure 10.25 Opening RAW Volumetric Data
Tool Palette =
|- Image Adjust B
L~ ROI Tools )&l
L+ Planar Spectral Imaging |-
E— - Surface Topography. ]
= =]=] 2> DLIT 3D Reconstruction ]
&\ )[)l < share v Coliper S b CalperData v RAW BRE 2| 73D Multi-Modality Tools ]
Organize v | |Open »  Bum  Newfolder s~ 0O @ fome “\S"—El‘“ﬂ‘—
Caliper LS ~ Name - Date modified Type Size # o R gt e
e | aneurism_8bit 256x3.raw  9/25/2001 442 AM  RAW File 16,384 KB LEVDEI\SS? ;;,zﬁme
ALIZ0110120171831_SEQ
AutoFluorBkgCorr
— Performance ———————————— Quaiity
Color - Opacity Map
CoReg Demo — B
dem-20110306103654
DLIT Datasets toopacty ||| X||= | Reverse
emfilters
V2010114162356 _SEQ £
Katherine-Quantum
Kidney \~
KSA20110305104918 SEQ
LognitudinalData
Lung
MAT20030302190433 -
aneurism_8bit 256x3.raw Date modified: 9/26/2001 4:42 AM Date created: 2/1/2011 511 PM [
RAW File Size: 160 MB o o
a isity Projection (MIP)
Gradient Ilumination

2.

In the Volume Information dialog box that appears (Figure 10.26), enter the:
= Data width, height, and the number of slices.

= Slice row, column pixel size, and the slice spacing in millimeters.

Figure 10.26 Volume Information

F Volume Information
Volume Information
File: C:fShare/... faneurism_sbit_256x3.raw

Data Type: |8-bit = | [] Signed

Width: 1 % pixels Height: 1 < pixel

Header Offset: 0 5 byhesl Mumber Of Slices/Images:

Slice Information
Pixel Spacing (Row, Column): { 0,1000 1+, 0.1000 %) mm
Slice Spacing: 0.1000 |=|{mm

Slice Resolution

Low: Down-samples volume data. It conserves memory and improves performance.
Full: Loads and renders volume data using the original resolution.

Low

Memory Reguirement Status
Good

Select a data type.

Enter the:
= Width, height, and number of
slices
= Slice row, column pixel spacing,
and the slice spacing in
millimeters

O Full

If loading the data will cause low memory, you are prompted to down-sample the data to improve
memory and performance (Figure 10.27). Decrease the slice resolution by moving the Slice
Resolution slider to the left until the Memory Requirement Status is “Good”.
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Figure 10.27 Down-sample 3D Volumetric Data

—Slice Information

Pixel Spacing (Row, Column): 1|D.IDDD 3: ,ID.IDDD 3: Jmm
Slice Spacing:lD.lDDD 3: mm

Slice Resolution

Low: Down-samples volume data. It conserves memory and improves performance.
Full: Loads and renders volume data using the original resolution.

Low ~ } } } } \.J Full

’rMemory Reguirement Status ‘

Low

Changing the Orientation of RAW Volumetric Data

Occasionally, RAW files (*.raw or *.vox) may be loaded with the orientation “flipped” or reversed
along the x, y, or z-axis. As a result, the slice views (transaxial, coronal, sagittal) may be flipped or
rotated so that the actual view that is displayed does not match the 3D View windowpane name (for
example, the Sagittal windowpane does not display a sagittal slice), or the data appears flipped with

respect to the surface derived from the IVIS Spectrum.

In such cases, you can:
= Invert the data along the x, y, or z-axis

= Manually rotate the data using the Transformation tool (see page 201 for more details).

To invert the subject orientation:

1. Click the Edit Spacing & Orientation button 1@7.

2. In the dialog box that appears, choose a “Subject Orientation” option and click OK.

Figure 10.28 Volume Information

F Volume Information
Slice Information
Pixel Spacing (Row, Column): ( 0,1000 |5, 0.0016 =|)mm
Slice Spacing: 0,0016 % mm
Subject Orientation
[ tnvert Z-Axis

[ Invert X-Axis [ Invert Y-Axis

[ o

l ’ Cancel
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