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3D-DOCTOR Overview and 

Tutorial 

3D-DOCTOR basic concepts, data structure and data types, object definitions, user 
interface (UI) items, and simple steps to get started. 

1.0 Installation  Guide 

3D-DOCTOR has multiple licensing options, including a license using a software 

key, a hardware (USB) key or a network floating license with a USB network license 

key. Please use the following guide to install and validate your license. 

1.0.1 Installation Guide for License Using A Software Key 

If the PC has multiple-user set up, please logon as the user who will use R2V on this 

PC.  3D-DOCTOR license works only with the user profile that has installed 

validated the license. 

If you have a software installation CD, please insert the CD to start the installation 

process. 

You can also download the installation file from this link (skip this step if you already 

have the trial version installed): 

http://www.ablesw.com/3d-doctor/3dsetup.exe 

Run ñ3dsetup.exeò and follow the on screen instructions to install.  

The first time you run 3D-DOCTOR, a License Validation dialog box will appear. 

Please use the ñValidate Licenseò button to email the ñuser.keyò file (located in the 

3D-DOCTOR program folder) to license@ablesw.com to receive a ñlicense.keyò file. 

Save the ñlicense.keyò to your 3D-DOCTOR program folder to complete the license 

validation process. You can also access the ñLicense Validationò dialog box using the 

ñHelp/License/Validate Licenseò command.  

Please note, without a validated license, 3D-DOCTOR will run in demo mode and 

many file exporting functions will be unavailable.  

Chapter   

1  

mailto:license@ablesw.com
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1.0.2 Installation Guide for License Using a USB License Key 

The following steps are required to install the USB hardware key (Label: ZQBXR) 

and its device driver to enable the software.  

 

NOTE:  If you are using Windows NT, 2000, or XP, you need to login to the system 

as a system administrator or with all the ADMINISTRATOR  permissions to install 

device drivers before you start the following steps. 

 

The license key driver is normally installed automatically. If not, please install it 

using the following steps:  

 

1. You can use Start/Programs/3D-DOCTOR/Install Hardware Key Driver  

to install the driver automatically. Or you can run ñhdd32.exeò from the 3D-

DOCTOR program folder directly. 

2. Plug the hardware key to the USB port on your PC. 

 

1.0.3 Installation Guide for Network License 

When using a network floating license, first you need to install 3D-DOCTOR on all 

PCs you plan to run 3D-DOCTOR. The PCs must be connected to the local area 

network to share the license.  

You can then install the network license key on one PC and install the license 

manager there. This PC must be connected to the same local area network.  License 

manager is only needed for the PC that has the license key installed. 

 

Installation for all PCs: 

 

In Windows, insert 3D-DOCTOR installation CD into your CD-ROM. If the 

installation does not start automatically, use Start and Run "setup.exe" from the CD-

ROM. The installation program will create a 3D-DOCTOR program group, add an 

icon for 3D-DOCTOR software, an icon to ñInstall PC Licenseò, an icon to  ñInstall 

License Managerò, and an icon for the REAME.TXT file. 

 

Following steps are required only when the license key driver is not installed 

automatically during the installation process. You can click on the ñInstall PC 

Licenseò icon or use the following steps.  

 

For Windows NT/2000/XP/Vista, you need to login as a system administrator account 

or your account has all the system administrator rights to install device drivers.  

 

Start and Run ñc:\Program Files\3D-DOCTORnet\hdd32.exeò 
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Note: ñc:\Program Files\3D-DOCTORnetò is the path to the 3D-DOCTOR program 

folder, please change it accordingly if you have installed 3D-DOCTOR to a different 

folder. 

 

Network License Manager Installation (Only on one PC where the license key is 

installed): 

Click on the icon "Install Server License Manager" and choose the "Install the 

Service" option. 

 
Network License Monitor: 

 

Run the ñAksmon.exeò program in the Monitor folder to start the license monitor 

program on the server to see how many licenses are being used 

 
Use NETHASP.ini File (optional) 

 
If 3D-DOCTOR cannot find the License Manager Server automatically from a PC, 

you can change the name of NETHASPtcp.ini file to NETHASP.ini and edit it using 

the ñNotePadò program. In the file, please enter the IP address of the server where the 

license manager and license key is installed: 

 
NH_SERVER_ADDR = xx.xx.xx.xx; 

 

1.1 Minimum System Requirements 

¶ Operating Systems: Windows 2000, XP, Vista or newer version. Other 

operating systems, including Macintosh and Unix, are not currently 

supported. 

¶ CPU: Pentium, Pentium compatible or better  

¶ RAM : A minimum of 128 MB is required, although 512 MB or more is 

highly recommended to provide better performance for processing larger 

images. 

¶ HARD DISK : 50 MB are needed for the software and additional space is 

needed to store your 3D images. 

¶ DISPLAY : At least a 16-bit color or better display with OpenGL support. 

This normally requires setting up your Display using the device driver 

provided by the video board manufacturer. Use the 

Start/Settings/Control Panel option or right mouse click on the PC 

screen and then use the Properties/Settings option to set up or change the 

display settings. 
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1.2 3D-DOCTOR Training 

We provide web-based online training to get you up to speed on 3D-DOCTOR and its 

applications. Please contact us if you would like to sign up for the training or need 

more information (See contact information on the title page of this manual).  
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1.3 About 3D-DOCTOR 

1.3.1 Overview 

3D-DOCTOR is an advanced 3D image rendering, processing, and analysis software. 

3D-DOCTOR was developed by Able Software Corp., a software development 

company specializing in image processing, rendering, and visualization applications 

since 1993.  

 

3D-DOCTOR is US FDA (US Food and Drug Administration) approved for medical 

imaging and 3D visualization applications. 

 

3D-DOCTOR was developed to provide a complete set of tools for visualizing 3D 

volume image data, including Computed Tomography (CT), Magnetic Resonance 

Imaging (MRI), Microscopy, and other types of imagery.  The software works by 

extracting object boundaries using 3D image segmentation functions, and creating 

both 3D surface and volume rendering for visualization, object measurement, and 

quantitative analysis. It includes all these functions in a single integrated easy-to-use 

package.  

 

3D-DOCTORôs user interface is similar to other Windows software programs. You 

can use the menu items or toolbars to start the processing commands.  You can use 

the keyboard to scroll an image display window up, down, left, and right, and to 

rotate a 3D display to different angles. You can use the mouse to draw a selection 

rectangle within an image window or perform data editing functions.  The right 

mouse button is used to bring up a floating pop-up menu with available editing 

options when in an editing mode. 

 

3D-DOCTOR has 5 main types of display windows:  

1. Single IMAGE PLANE VIEW  to show a single image slice at a time. 

2. MONTAGE VIEW  to display all slices from a 3D image. The view can 

display the slices in a mosaic form, or a single slice as a side profile or top 

profile view. 

3. VOLUME VIEW  to display volume rendered images. 

4. SURFACE VIEW  to display 3D surface models.  

5. PLOT WINDOW  to display histograms and measurements.  

 

Each window has its own set of commands to open and save files, edit, and process 

data associated with the display window. You can click the left mouse button within a 

window to make it active.  
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1.3.2 Terminology 

Many imaging terms have been used by 3D-DOCTOR. Some are standard image 

processing terms and some are 3D-DOCTOR specific. To make it easier to 

understand, we provide a list of definitions in this section for the commonly used 

terminology.  

 

Some words are used as the names of certain data items, such as boundary, object, 

and image. Other words are used as the names of commands or processing functions, 

such as segmentation and surface rendering. Some different words may have the same 

meaning, such as image plane and image slice.  

 

The best way to understand the terms and commands is to work with the software. If 

you are not sure about a command, try it and see what it does. 

 

¶ 2D Image/Image Slice/Image Plane: A single slice of an image is a 2D image. 

One slice of a volume image can be called a 2D image. For example, when you 

scan a film and save the scanned image to a TIFF or JPEG file, itôs a 2D image. 

When you open a 2D image (single slice) in 3D-DOCTOR, you only see the 

IMAGE PLANE WINDOW that displays the single image and no MONTAGE 

WINDOW.  

¶ 3D Image/Volume Image: A 3D volume image includes a stack of 2D images. A 

3D volume image can be stored in a single image file or multiple files where each 

file contains one image slice or plane. In 3D-DOCTOR, when a 3D image is 

opened, you will see two display windows. The IMAGE PLANE WINDOW 

shows a single slice with full details, and the MONTAGE WINDOW shows all of 

the image slices within the 3D image. You can simply open the image to see if it 

is properly organized as a 3D image or still a single 2D slice. You can think of a 

2D image as an individual sheet in a book and you need to stack all the sheets up 

in the correct order to make a 3D volume. In 3D-DOCTOR, the File/New Stack 

command is used to put single image slices together to form a 3D image for 

processing and analysis (Section 1.6.2 Creating a 3D Stack from 2D Image 

Slices). 

¶ Calibration : For a 3D image, the voxel size (image resolution) must be provided 

to 3D-DOCTOR.  This ensures that the 3D rendered image will have the correct 

scale in all 3-dimensions and result in calibrated computation for all the reporting 

functions. Calibration parameters for voxel resolution include the size of a pixel 

in a slice, for example, 1 mm, and the slice thickness. The slice thickness is the 

sum of the image slice thickness plus the gap distance between two neighbor 

slices. For DICOM images, these parameters are normally provided in the header, 

but you may need to adjust the slice thickness if not all the slices are used. 

Calibration parameters for voxel values can also be entered and used by reporting 

and quantitative analysis functions when available (Section 1.6.4 Defining Voxel 

Size and Slice Thickness for Calibration). 
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¶ Object: In 3D-DOCTOR, an object contains the boundaries and the image pixel 

data within the boundaries. When a boundary is drawn, it always belongs to the 

current object.  For example, a 3D image of a head can be separated into multiple 

objects, including the outline of the head, the skull, and the brain. Once 

boundaries are generated for each object, the boundaries can be used for 3D 

rendering. You can group objects together to create different 3D displays by 

turning them on or off. For example, if half of a head and the brain are selected as 

objects, an image of an exposed brain will appear with the half of the head that 

was selected. Objects are defined and updated using the Edit/Object Setting 

command (Section 3.2.1 Object Settingécommand). 

¶ Boundary/Contour: Boundaries are contours that define the area of a 3D object 

in each slice within a 3D image. Because boundaries are used to tell which part of 

the volume image is included in 3D rendering and quantitative analysis, they are 

required before 3D rendering can be done. On each image plane, one object can 

have any number of boundaries that are not self-intersected or intersected to each 

other. One boundary can be contained by another boundary of the same object to 

form a hole or island (See Figure on the next page). The polarity rule applies in 

boundary topology to indicate which part is included and which part is excluded. 

For example, when a voxel is first contained by a boundary, it is included. The 

second time it is contained by a boundary of the same object, it is outside the 

object or excluded. The third time it is contained by a boundary of the same 

object, it is included again. Boundaries can be generated automatically using the 

Auto Segment, 3D Rendering/Interactive Segment or the 3D Rendering/Segment 

Object command  (Section 1.6.5 Creating a 3D Rendering Using Interactive 

Segmentation and Section 1.6.7 3D Image Segmentation Using a Training Area). 

You can manually define or update boundaries using the Edit/Boundary Editor 

command (Section 3.7 Boundary Editor). Boundary data can also be imported 

from other digitizing devices and ASCII files (Section 2.9.1 Import 

Boundaryécommand).  
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¶ Region of Interest (ROI): User defined regions of interest (ROI) are used to limit 

the image areas to be processed by the image segmentation functions. After an 

image is open, ROIs are defined using the Edit/Regions of Interest command 

before segmentation is done for an object (Section 3.3 Region of Interest (ROI)). 

ROIs can be in several shapes or combinations of shapes, such as polygons, 

circles, and rectangles. ROIs defined using Edit/Regions of Interest apply to all 

image slices and new ROIs may need to be defined when segmenting other slices. 

If you already have a boundary for an object and would like to use the boundary 

as a temporary ROI for segmenting a new object within it, then use the 

Edit/Regions of Interest/ROI by Boundaries command to create an ROI from the 

existing object boundaries. The existing object must be set as ñCurrentò before 

you do this. 

¶ Segmentation: Segmentation is an automated image processing function to 

extract or generate object boundaries. 3D-DOCTOR has several image 

segmentation functions. For example, the 3D Rendering/Interactive Segment 

function uses the imageôs grayscale range to create boundaries. The 3D 

Rendering/Segment Object function uses a defined training area to help detect 

similar image regions. The segmentation function can process all slices 

automatically.  

¶ Surface Rendering: Surface rendering creates polygon-based 3D surface models 

from defined object boundaries (Section 7.3 Surface Rendering). Surface 

rendering displays the surface model and allows you to change the color and 

transparency properties of the rendered objects. 3D volume and surface area can 

be accurately calculated from these surface models.  You can save surface models 

to 3D formats such as AutoCAD DXF and IGES. Saving a surface model in 

VRML format allows for use over the Internet by web browsers with the 

necessary plug-ins. In addition, 3DS format can be used for 3D Studio and STL 

format can be used for rapid prototyping applications. The WAVEFRONT OBJ 

and raw surface triangles allow the transfer of data to other software packages.  

¶ Volume Rendering: Volume rendering creates a 3D display using both the 3D 

image and the boundaries. Voxels are ray-traced to show the image in a 3D space 

(Section 7.5 Volume Renderingécommand). Volume rendering supports several 

rendering modes, including transparency, where voxels are treated as transparent, 

direct object, where only surface voxels are displayed, and maximum density, 
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where only the brightest voxel is displayed along each ray. Because volume 

rendering creates each view by ray-tracing the entire volume, it may take a longer 

amount of time to rotate when you have a larger image. For 3D volume rendering, 

you can save the data to a XYZ file, where each voxel location is recorded as a 

point.  
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1.3.3 3D-DOCTOR Main Functions 

The following is a list of things you can do with 3D-DOCTOR: 

  

¶ Visualize Images In Most File Formats: DICOM, TIFF, BMP, JPEG, Interfile, 

PNG, Raw Image Data, and other 3D image formats are all supported in 3D-

DOCTOR. Image files in various vendor specific formats can be easily imported 

using 3D-DOCTOR's universal image import function. 3D surface rendering data 

can be exported to AutoCAD DXF, IGES, STL for rapid prototyping, VRML for 

Internet use, 3DS for 3D Studio, and WAVEFRONT OBJ and raw triangle 

objects to transfer 3D surface model to other programs. 3D volume rendering data 

can be saved as volume, or as 3D XYZ format. The 3D XYZ format is compatible 

with many commercial 3D quantitative analysis and simulation programs.  

¶ Process Most Image Types: 3D-DOCTOR can process 8-bit and 16-bit gray 

scale images, 8-bit and 24-bit color images, and 1-bit black and white images. 

Image type conversion functions are provided to change image types. For 

example, converting a 24-bit RGB color image to grayscale, or converting a 16-

bit grayscale image to an 8-bit grayscale image reduces the size of the image. 

¶ Template Based Film Cropping: If your CT or MRI images come on film, then 

you can scan them using a film scanner or a regular image scanner with a 

transparency kit for 3D processing. 3D-DOCTORôs template based Image/Crop 

Image/Crop Film command can be used to crop image slices, and save them to 

image files automatically (Section 5.4.4 Crop Filmécommand).  

¶ Powerful Display Functions: A 3D image is displayed in both an IMAGE 

PLANE WINDOW to show full details of a single image plane/slice and a 

MONTAGE WINDOW where all image planes are displayed as thumbnail size 

panes to allow easy navigation between slices. The 3D volume rendering and 3D 

surface rendering allows you to see the image in 3D. All display windows can be 

animated and saved to an AVI movie file using the movie creation function 

(Section 4.10.3 Create Movieécommand). You can switch the image plane 

display to another slice by double clicking on a pane in the MONTAGE 

WINDOW. With the palette control functions, you can change the palette to 

pseudo color, red, green or blue (Section 4.11 Image Palette). You can adjust the 

image contrast to enhance the image display, or apply log scale or square root 

scale functions to the image histogram to give stronger contrast to a certain range 

of pixel values. In addition, you can display images with or without pixel 

interpolation (Section 4.12 Image Contrast). 

¶ 3D Image Segmentation to Generate Object Boundaries: Before you create a 

surface or volume rendering for a 3D image, use one of the segmentation 

commands to extract object boundaries. Multiple objects are supported so you can 

visualize single objects or a combination of many objects in 3D. 
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¶ 3D Surface Rendering to Create 3D Surface Models: From boundary data, 3D 

surface models are created using the surface rendering functions. The display 

settings such as color and transparency can be adjusted interactively within the 3D 

SURFACE WINDOW using the View/Object command. You can export the 

models to formats such as DXF, IGES, STL, VRML, and 3DS. 3D volume and 

surface area can be calculated from the surface rendered models. 

¶ 3D Volume Rendering: The ray-tracing based volume rendering provides several 

display modes: opaque or transparent voxels in color or grayscale.  

¶ Boundary Data Editing and Processing: You can define or update object 

boundaries using the Boundary Editor. Boundaries can be processed using 

functions under the Edit/Boundary Process submenu, such as smooth, split object, 

delete by length, delete by image planes, and other functions (Chapter 6 Boundary 

Process Commands). A detailed report for boundary data can be generated easily 

using the Boundary Report function for quantitative analysis (Section 3.8 

Boundary Reportécommand).  

¶ Editors for Image, Point Markers, and Annotation : The Image Editor allows 

pixel value editing, displaying, and mapping to other values (Section 3.5 Image 

Editor). Point markers are used to mark locations in a 3D image and are 

controlled using the Point Editor (Section 3.10 Point Editor).  Annotations are 

easily created using the Annotation Editor (Section 3.12 Annotation Editor).  

¶ Image Measurements: Area, surface area, volume, distance, profile, and an 

image region histogram can all be calculated in 3D-DOCTOR. With the 

Measuring Tool, you can quickly measure the length, area of a region, image 

density in a region, and view the pixel histogram (Section 3.4 Measuring Tool).  

¶ 3D Image Reslicing: With a single command, you can reslice a 3D image along 

the X-axis, Y-axis, or an arbitrary axis defined by a 3D angle. Resliced images 

allow you to make more accurate measurement or examination of certain objects 

that have different orientations (Section 5.3 Reslice Commands). 

¶ 3D Image Registration, Auto Alignment, and Fusion: Easily register two 

images that are related by specifying 4 or more control points in 3D-DOCTOR. 

Once a pair of images are registered, you can create an image fusion by 

combining the two images in any of the methods supported, including add (+), 

subtract (-), And, OR, transparent, Max, Min, etc. If you have two images from a 

single source, for example, a CT image and an MRI image for the same patient, 

using the registration and fusion functions, you can create a brand new image with 

information you could never visualize before (Chapter 5 Image Menu 

Commands).  

¶ 3D Volume Image Reconstruction: Create parallel cross-section, volume images 

using x-ray images taken at angles around the object. This allows you to turn your 
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x-ray machine into a full CT (Computed Tomography) system using 3D-

DOCTOR(Section 5.14 Reconstructionécommand). 

¶ 3D Image Restoration by Deconvolution: 3D-DOCTOR provides two highly 

efficient deconvolution methods for 3D image restoration and reconstruction, a 

fast nearest neighbor algorithm and an iterative maximum entropy algorithm. If 

you have a 3D image acquired from a device where the point spread function 

(PSF) is known, then you can easily get a restored image with much higher 

quality using 3D-DOCTOR's restoration functions (Chapter 8 Deconvolution 

Commands). 

¶ 3DBasic: Scripting support makes it easy to combine 3D-DOCTOR functions for 

complicated batch mode processing and software customization. 3DBasic is easy 

to learn because it uses standard Basic-like syntax and provides full support for 

flow control and different types of variables (Chapter 11 3DBasic Menu 

Commands). 

The 3D-DOCTOR tutorial  section provides step-by-step instructions on topics such 

as creating a 3D stack from single image files, how to define objects, how to create 

object boundaries using segmentation, how to create 3D surface and volume 

rendering, and image registration and fusion. 
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1.4 Technical Support and Upgrades 

At Able Software, we make every effort to provide you with the best technical 

support possible. Donôt hesitate to contact us if you need assistance of any kind.  For 

technical support, bug reports, or to submit comments and suggestions, please contact 

us by email (support@ablesw.com), Fax (781-862-2640) or Phone (781-862-2804), 

or by regular mail: 

Customer Support Department. 

Able Software Corp. 

5 Appletree Lane 

Lexington, MA 02420-2406 

USA 

 

On Able Softwareôs Web Site (http://www.ablesw.com/3d-doctor), we have pages 

dedicated to technical support and upgrade information. Please visit our site to get the 

latest information on new releases and availability of new upgrades.  

 

The latest 3D-DOCTOR upgrades are normally available to users under service 

contract at our web site: http://www.ablesw.com/3d-doctor.  

 

You can also contact the distributor from whom you purchased the software for both 

technical and other information. 

1.4.1 3D-DOCTOR Internet Mailing List 

We have set up an Internet mailing list for 3D-DOCTOR users, and those who are 

interested in 3D image processing and rendering technologies. We regularly post 

news about new releases, new upgrades, and bug fixes to this mailing list. We 

strongly suggest that you register in order to get the latest information about the 

availability of new upgrades and new features added to the software.  

 

To register, please send an email to 3d@ablesw.com with your contact information. 

Your contact information will only be used for product support purposes.  

 

If you need any assistance or have any questions, please send email to 

support@ablesw.com 

http://www.ablesw.com/3d-doctor
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1.5 User Interface 

3D-DOCTOR software has a similar user interface as other Windows programs. It 

includes several types of windows to display a 2D image plane (IMAGE PLANE 

WINDOW), 2D image panes organized as a montage (MONTAGE WINDOW), 3D 

volume images (VOLUME VIEW WINDOW), 3D surface images (3D SURFACE 

WINDOW), and 1D curves in a PLOT WINDOW.  3D-DOCTOR uses menu bars, 

tool buttons, floating pop-up menus, a mouse, and keyboard commands to interact 

between the user and the software. The on-line help provides information on 

commands and options implemented in 3D-DOCTOR. The menu options can be 

selected with either a mouse or with keyboard shortcuts.  

 

Please refer to Windows documentation about using Windows tools, dialog boxes, 

menus, icons, etc. In the following sections, we will discuss various user interface 

items supported by 3D-DOCTOR. 

1.5.1 IMAGE PLANE WINDOW and MONTAGE WINDOW 

A 3D image consists of a number of 

2D image planes or slices. When a 

3D image is opened by 3D-

DOCTOR, two display windows are 

created: the IMAGE PLANE 

WINDOW and the MONTAGE 

WINDOW. If the image is initially 

displayed only in the IMAGE 

PLANE WINDOW, it indicates the 

image has only a single slice and 

you may need to use the File/New 

Stack command to put multiple slices together into a 3D image for processing. After 

the stack list is created, you can use it directly to open the 3D image. Once you have 

boundaries and other data, you can save all data to a project file. A project file 

contains all processed data, such as objects, boundaries, point markers, annotations, 

and the file path to the image file. Image data itself is not saved in the project file. 

When you move your project file to a new location, make sure the image file is 

moved as well. 

 

The IMAGE PLANE WINDOW displays one image plane at a time with the plane ID 

displayed at the top left corner of the window. The IMAGE PLANE WINDOW is the 

main display and analysis window for a 3D image, where all image processing 

functions, editing functions, measurement tools, and segmentation functions are used. 

Function keys F5 and F6 move the display to the previous slice or next slice, 

respectively. 
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The MONTAGE WINDOW displays all image planes that are organized sequentially 

in one window. Each image plane is displayed as a pane with a plane ID in a 

MONTAGE WINDOW. Double clicking in an image pane within the MONTAGE 

WINDOW will display the selected image plane in the IMAGE PLANE WINDOW. 

The MONTAGE WINDOW provides a navigation tool among the 3D image planes 

and an overview of the 3D image structure. 

 

Note in 3D-DOCTOR, we count image planes starting from 0. If a 3D image has 256 

planes or slices, the first plane is plane 0 and the last plane is plane 255. 

 

3D-DOCTOR generated data, such as boundary lines, point markers, annotations, and 

control points are displayed in the IMAGE PLANE WINDOW and are edited here as 

well. Some data items may be displayed in both the IMAGE PLANE WINDOW and 

MONTAGE WINDOW, but editing always takes place in the IMAGE PLANE 

WINDOW. 

 

All functions under the View menu can be used to control the display of the IMAGE 

PLANE WINDOW, including zoom in, zoom out, pseudo color palette selection, 

image contrast adjustment, interpolation mode, and histogram enhancement. 

 

When the IMAGE PLANE WINDOW is in the zooming mode (scroll bars will be 

displayed), the ARROW KEYS, PAGE UP and PAGE DOWN, HOME, and END keys can be 

used to scroll the image. To zoom into a specific image region, you can hold down 

the left mouse button and drag it to draw a select rectangle and then press the F2 key 

to zoom in. The F3 key zooms out. 

1.5.2 VOLUME VIEW WINDOW 

3D volume renderings are displayed in a 

VOLUME VIEW WINDOW. The 3D 

rendered image is created using ray-tracing 

algorithms and displayed at different user 

selected angles. The display can be 

animated along a certain viewing angle 

using the View/Animate command 

(Section 4.10 Animate). The screen image 

can be saved to an image file in TIFF 

format using the File/Save Image As 

command. 

 

If no object boundary has been defined, you can draw a selection rectangle in the 

IMAGE PLANE WINDOW and use the 3D Rendering/Cube Boundary command to 

define boundaries for a cube volume and then perform Volume Rendering. When 

boundaries are defined, volume rendering can be used directly. You can use 3D 

Rendering/Split Object to slice object boundaries into 2 parts and then use the split 

object for volume rendering. The 3D volume can be saved to XYZ, or 3D-

DOCTORôs own VOL file formats. 
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The VOLUME VIEW WINDOW has a set of display control functions in the View 

menu to zoom in, zoom out, use pseudo color palette, and adjust contrast and other 

display controls.  

1.5.3 3D SURFACE WINDOW 

3D surface models created by surface rendering functions are displayed in the 3D 

SURFACE WINDOW. The 3D surface models are in 3D polygon mesh form, 

represented by surface triangles and 

polygons. The models can be viewed 

from any selected angle and can be 

animated along a certain viewing path. 

The data created by surface rendering 

methods can be saved to a vector-based 

3D graphics file format, such as DXF 

format, to be used by other 3D 

modeling or graphics software 

packages.  The data can also be saved 

in STL format  for rapid prototyping 

applications, or in VRML format for 

display through the Internet. 

 

The 3D SURFACE WINDOW has its own set of display control functions, including 

zoom in, zoom out, viewing angle adjustment, light source control, animation, and the 

use of different surface rendering methods. The View/Object command within the 3D 

SURFACE WINDOW is used to toggle an object display on and off, change the 

color, and its transparency mode.  

 

3D volume and surface area can be calculated from surface models using the 

Tools/Calculate Volumes command within the 3D SURFACE WINDOW. 

1.5.4 PLOT WINDOW 

One-dimensional curves such as image pixel 

profiles, image histograms, and 3D image 

pixel profiles generated using the 

Edit/Measuring Tools commands are 

displayed in a PLOT WINDOW.  

 

The PLOT WINDOW allows the display of 

multiple lines. The data can be saved to an 

ASCII text file in table form, which can be 

used in a spreadsheet or other data analysis 

program. The plot can also be printed to a 

printer. 
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The 3D image profile generated from the Edit/Measuring Tool/3D Profile command 

is displayed in a 3D PROFILE WINDOW (See Figure). The plot can be printed to a 

printer or saved to a text file. 

1.5.5 Menu Bar 

 
 

The menu bar provides the access to 3D-DOCTORôs processing commands. Each 

type of display window has its own menu bar. Some functions are common to all 

windows, such as the print and help commands. Some functions are specific to a 

certain type of image window and their availability depends on the current image type 

and processing status. An image window must be activated to make its functions 

accessible. When you have multiple windows, you can click the left mouse button 

within a window to make it active.   

 

Most of the options provided by Edit/Boundary Editor, Edit/Point Editor, and 

Edit/Control Point Editor can also be invoked from the floating pop-up menus. 

Clicking the right mouse button within the IMAGE PLANE WINDOW brings up the 

floating pop-up menu with some popular commands or editing options.  

 

You can display a menu's option by clicking on its menu heading with the left mouse 

button, or by holding down the ALT key and typing the underline letter of its menu 

heading. You can also select a menu option with the function keys, called hot keys, 

for example, F1 to get on-line help, F2 to zoom in and F3 to zoom out. F5 and F6 set 

the current display to the previous or next image slice, respectively. 

 

Some menu options initiate commands directly, while others include a floating pop-

up menu brought up using the right mouse button or use a dialog box to initiate 

commands. An ellipsis mark (...) next to a menu heading indicates that there is a 

dialog box for that option. 

In 3D-DOCTOR, all options under the editing tools can be invoked using either the 

main drop down menu or the floating pop-up menu brought up by clicking the right 

mouse button within the IMAGE PLANE WINDOW.  

 

1.5.6 The Floating Pop-up Menu 
 

To select an option using the floating pop-up 

menu while in an editing mode, first use the 

right mouse button to bring up the pop-up 

menu and then use the left mouse button to 

select the option.  
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1.5.7 The Mouse 

A two-button mouse lets you position the cursor and select items on the screen. 

  

The left mouse button is normally used to select menu options, edit screen 

objects, and draw a selection rectangle for zooming in and out. 

 

Click the right mouse button to display a floating pop-up menu that provides the 

most frequently used commands, depending on the processing status and the current 

data type. 

1.5.8 The Keyboard 

The keyboard can be used to start commands and 

enter text, such as file names and annotations.  

 

The keyboard is also used with some editing tools, for example, the Boundary Editor 

and Measuring Tool. When drawing a boundary polygon for an object boundary or 

region of interest, hit the SPACEBAR to close the boundary and finish the current 

polygon.  

Some short cut keys are also enabled for specific functions, for example, F1 for help, 

F2 for zoom in, and F3 for zoom out. When in the Zoom In mode, use the ARROW 

keys, PAGE UP, and PAGE DOWN keys to scroll in the IMAGE PLANE WINDOW.  

 

When a 3D image is displayed, you can use F5 to go to the previous image plane and 

F6 to go to the next image plane. 

 

For the 3D SURFACE WINDOW and the VOLUME VIEW WINDOW, use the 

ARROW keys to rotate the 3D display. 

1.5.9 Draw A Selection Rectangle and Measure Distance 

In 3D-DOCTOR, there are many places you need to draw a selection rectangle to 

indicate the image region of interest. The rectangle is used by zoom in, zoom out, 

image crop, and some editing functions.  

 

To get a selection rectangle in the selection mode (Arrow Cursor), hold the 

left mouse button to drag a selection rectangle in the IMAGE PLANE 

WINDOW.  

 

When the cursor is not an arrow, the selection is not directly available because it is 

currently in an editing session, such as the Boundary Editor, or the Control Point 

Editor. To get a selection rectangle during an editing session, you need to hold the 

SHIFT  key down and hold the left mouse button at the same time to drag a selection 

rectangle in the IMAGE PLANE WINDOW. The current editing session will not be 

interrupted. 
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To measure length or distance, hold down the CONTROL key, press the left mouse 

button, and drag to draw a line. The length of the line is displayed in real time in the 

Status Bar at the bottom of the IMAGE PLANE WINDOW. 



O V E R V I E W  A N D  T U T O R I A L  

 

 34  

1.5.10 Toolbars  

 

At the top of the IMAGE PLANE WINDOW, toolbars provide access to the more 

frequently used functions, such as view controls, editing tools, and other functions. If 

your cursor stops on a tool button for a few seconds, a simple tool tip will appear to 

show you the command. 

 
Turning on the specific editing mode can activate the toolbars.   

 Boundary Editor toolbars 

  Measuring Tool toolbars 

  Region of Interest (ROI) Tool toolbars 

  Zooming and Rotating toolbars 

 Object List and Object Setting toolbar. The drop down list 

allows you to quickly select one object and set it as ñcurrentò. 
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1.6 Getting Started 

1.6.1 The Basics 

3D-DOCTOR is developed using object-oriented technologies that make the software 

highly efficient to process and manipulate 3D images and other associated data items 

in an integrated environment.  

 

3D-DOCTOR Work Flow (see figure below): 

1. Open Image File: Use the File/New Stack command to put multiple slice 

image files into a 3D stack or the File/Open command if multiple slices are 

stored in a single image file. Your image can also be processed using the 

commands under the Image menu. 

2. Define Object and Object Boundaries: Use the Edit/Object Settings to add 

objects to your project. Use the 3D Rendering/Auto Segment to automatically 

detect object boundaries. You can also use the Interactive Segment or 

Segment Object commands to generate object boundaries for the defined 

objects. You can use Edit/Boundary Editor to trace object boundaries 

manually. 

3. 3D Surface Rendering and Volume Rendering: You can export the 3D surface 

models using the File/Export Model command to many commonly used 

formats and create advanced animation using the View/Animation Control 

command. 

 

 
It is important to have a good understanding of how different types of data, such as 

images, boundary lines, point markers, control points, and annotations are handled by 

the software and how they are generated, displayed, edited, and saved in a file.  
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In a previous section, we have explained the windows used to display image planes, 

volume images, and surface images. In this section, we will explain the relationship 

between different data types supported by the main IMAGE PLANE WINDOW and 

its associated functions. This allows you to see how some tasks can get done quickly 

and easily, such as creating a surface rendering image, or measuring a special image 

area. In the following sections, detailed steps will be given to explain how certain 

tasks are done. 

 

Each type of graphical data, such as images, boundary lines, point markers, 

annotations, and control points, is treated as a layer in the main IMAGE PLANE 

WINDOW. Once an image is opened in 3D-DOCTOR, an image plane is displayed in 

the IMAGE PLANE WINDOW while other planes are organized and displayed in the 

MONTAGE WINDOW. You can double click in a plane in the MONTAGE 

WINDOW to switch the display to the corresponding image plane.  

 

The following flow chart shows the steps needed to open a 3D image. A 3D image 

can be stored as a single 3D file such as TIFF or 2D slices in various formats, such as 

DICOM, TIFF, JPEG, BMP, PNG, or a vendor proprietary format.  Additionally, 

separate 2D image slices can be compiled into a 3D stack to create a single stack list 

file to access all image slices. 
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Open Image File 

Slice format file: 
Dicom slice image 
Tiff slice image 
Bmp slice image 
2D header file 

Create list file 

3D tiff file 

Create header file 

2D slice and 
montage display 

Open 3D tiff file 
Open 3D list file 

Open 3D header file 

3D or 2D 
header file? 

3D 

2D 

USE File/Raw 

Image File Import 
command 

Unknown 

format 

image 

Define image 
file header 
parameters 

USE 

File/New 
Stack 

command 

Add slice 
image to list 

file 

 

USE File/Open 
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Once an image is displayed, you can then use the image functions to process the 

image, or use the segmentation functions to generate boundary data. Boundary data 

are displayed as polygon lines in the IMAGE PLANE WINDOW, and by default only 

lines for the current plane are displayed. The following flow chart shows the steps 

needed to segment a 3D image to get boundary data, and then create a 3D surface and 

a 3D volume rendering. 

 

USE 3D 
Rendering/ 
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In 3D-DOCTOR, a default object group, named ñDefaultò, always exists and can be 

used as an object because it contains boundary data. You can use the Edit/Object 

Settings command to define new object groups and set it to current if you want to add 

boundary lines to this group. If a group does not need to be seen in the IMAGE 

PLANE WINDOW, use the Edit/Object Settings command to turn it off. Deleting an 

object will remove both the object group and all data associated with the object.  

 

Boundary lines can be 

edited or processed using 

the Edit/Boundary Editor 

menu or under the 

Edit/Boundary Process 

menu. The boundary lines 

are organized as object 

groups for more effective 

management, and more 

flexible use by the 

rendering functions.  

 

Control points are used 

primarily for registering 

one image to another. 

Control points are defined 

using the Control Points Editor. Other data items, such as points and annotations can 

be created using their own editing functions under the Edit menu. 

1.6.2 Creating a 3D Stack from 2D Image Slices  

Very often, image planes or slices are stored in separate files in a format supported by 

3D-DOCTOR, such as DICOM, TIFF, BMP, JPEG, PNG or a format that can be 

configured.  

 

The following are steps needed to create a stack list file when image slices are stored 

in separate files. The stack list file can be used as if it is a single image file (Section 

2.1 New Stackécommand ). 

 

Step 1.  Select File/New Stack. The Create 3D Image Stack dialog box will appear 

(See Figure).  

 

Step 2. Use the ñAdd Folderò or ñAdd Filesò button to add files to the stack list. A 

file Open dialog box is used to get file names. The file Open dialog box supports 

multiple file name selections so you can add several files in one group. Hold down 

the SHIFT-key or the CONTROL-Key to highlight the image files and then click the 

Open button to add them to the stack list. Or you can use the ñSelect Allò button to 

add all files to the list. DICOM images can be sorted automatically by 3D-DOCTOR 

according to their 3D positions stored in the file header. For non-DICOM images, 
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make sure the order of the files to be added corresponds to the order of their 3D 

position within the image stack.   

 

If the DICOMDIR file is available with the DICOM image files, you can use the 

ñLoad Listò command to open it and then select an image series from the Patient-

Study-Series list. The ñLoad Listò command can also load images from an existing 

stack list file. 

 

The ñDeleteò button allows you to delete a file from the current list. Select a file from 

the list first and then press the ñDeleteò button. 

 

If you need to take a look at an image file added in the list, select the file name in the 

list and then press the ñPreviewò button. The image will be displayed in the preview 

window. If the image cannot be previewed, then you may have a problem with the 

file or the file format used. You may have to use 3D-DOCTORôs File/Raw Image 

File Import function to configure the file first. 

 

Step 3. Once the files are added to the list, you can save the list to an image list file 

by pressing the ñSave Listò button. You can also open an existing list of files for 

editing by pressing the ñOpen Listò button. 

 

Step 4. Click the ñOpenò button to open the 3D image list you just created.  In the 

future, you can use the File/Open command to open the list file directly. All files 

stored in the list will be treated as an image plane within the 3D image. 

1.6.3 Importing Raw or Non-standard Image Files  

3D-DOCTOR supports various image file formats directly, including DICOM, TIFF, 

JPEG, Interfile, PNG, and BMP. For other non-standard image file formats, such as a 

raw binary file or a vendor proprietary image file format, 3D-DOCTORôs raw image 

import function will create an image header file for the raw image data file when its 

configuration or file structure is known.  

 

If an image is 256 by 256, uncompressed, and 12-16 bits deep (and hence usually 

stored as two bytes per pixel), then the file is going to contain 256*256*2=131072 

bytes of pixel data at the end of the file. If the file is 145408 bytes long, as all GE 

Signa 3X/4X files are for example, then you need to skip 145408-131072 = 14336 

bytes of header before you get to the data. If you are sure the pixel data is stored at 

the end of the file, then you can enter ï1 and let 3D-DOCTOR calculate it 

automatically for you.  

 

Because images can be stored either by row or by column, the imported image 

orientation may be different or incorrect. In this case, the Image/Flip or 

Image/Transpose commands can be used to adjust the orientation.  

 

3D-DOCTOR has two functions under the File menu for importing raw image files, 

File/Raw Image File Import/Single File and File/Raw Image Import/Multiple Files. 
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The first command is used to create a header file for a single image data file, either 

stored as a 3D volume or as a 2D plane. The second command is used to create 

headers for a group of image data files belonging to a 3D volume image. When 

creating headers for multiple files, an image stack list file (*.lst) can be created as 

well, which will be used by 3D-DOCTOR to open the volume image. 

 

Once the header file is created correctly, you can then use the header file (*.hdr) 

instead of the image data file to open the image and read the data into 3D-DOCTOR. 

The file will be treated the same as a directly supported file format, like DICOM or 

TIFF. 

 

The following are the steps needed to create a header file for a single non-standard 

image file or a list file for an image volume stored in multiple files: 

 

Step 1. Select File/Raw Image Import/Single File if dealing with only one raw image 

data file or File/Raw Image Import/Multiple Files command if working with multiple 

files for an image volume. When this command is selected, a Create Image Header 

File dialog box will appear to enter in a set of image parameters (Section 2.4.1 Raw 

Image File Import/Single Fileécommand and Section 2.4.2 Raw Image File 

Import/Multiple Filesécommand).    

 

Both commands create a header or configuration file for each image data file, which 

allows 3D-DOCTOR to read a non-standard or proprietary image data file directly.  

The command for multiple files can also generate a list file for the volume image.  

 

This provides a universal image reader capable of handling most uncompressed 

image file formats so you can bring your data directly into 3D-DOCTOR for 

processing and rendering.  

 

Step 2. All parameters listed in the dialog box must be correctly entered in order for 

the software to read the image data correctly. If you do not know the parameters, you 

should contact the vendor or source where you received the file to obtain these 

parameters. The figure below shows how the parameters correspond to data stored in 

an image file. 
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Enter the following parameters: 

1.  Non-Standard Image Data Files 

(Multiple Files): Use the ñAdd Filesò 

button to add the data files to be 

imported to the list. Make sure the files 

are added in the same order as they 

exist in the volume image. When the 

file Open dialog box appears, you can 

select multiple files by holding down 

the SHIFT  key and the left mouse 

button. The file Open dialog box has a 

limit on the number of files to be 

selected, so donôt select too many files 

each time. Header files will be created 

when the ñOKò button is pressed for 

all the data files. Each data file will 

have a corresponding header file. If the 

configuration is different from data file 

to data file, then you should use the 

File/Raw Image File Import/Single 

File command to create header files for 

each individually. 

2.  List File Name (Multiple Files): Use this button to define an image stack 

list file name to save the list of the files to be imported.  If the list file 

name is not defined, then only header files are created. 

3.  Header File Name (Single File): Use this field to enter a header file name 

to save the configuration parameters. This will be used again later in 3D-

DOCTOR to read your image. If you want to copy or edit all the 

information from an existing header file, use the ñBrowseò button to open 

the existing header file. All parameters will be read in for you to modify. 

4.  Image Data File Name (Single File): Use the ñBrowseò button or enter 

directly the file name where the image data is stored. Enter the file name 

exactly the way it appears as it is used by 3D-DOCTOR to find the image 

data. 

5.  Number of Columns: This is the number of pixels in the X or column 

direction in one image plane or slice.   

6.  Number of Rows: This is the number of rows or pixels in the Y direction in 

one image plane or slice. 

7.  Number of Image Planes or Slices: This is the number of image planes or 

slices in the file. 

X (#Cols)

........

# Bytes To Skip

# Columns (X)

# Rows (Y)

0 plane

# Planes (Z)
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8.  Number of Bits Per Pixel: This tells the size of each image pixel, if the 

number of bits is 8, then each pixel is one byte in size and can store up to 

256 levels. If the number of bits is 16, then each pixel has 2 bytes of data 

and can store up to 65536 levels.  

9.  Number of Bytes to Skip Before the Image Data Array: Some image files 

have a fixed length header for storing vendor specific information. The 

length or the size of the vendor header must be provided so the software 

knows to skip it in order to read the image data correctly.  Enter -1 if you 

want the software to estimate it. 

10. Little Endian or Big Endian:  This parameter only matters when the 

number of bits per pixel is greater than 8, for example, when an image is 

in 16-bit. For most images created on a PC, the file is stored as little 

endian (default). If your image is created on a Macintosh or a Unix 

workstation, it is possible the pixel is stored as big endian. You can tell 

right away if the image does not display correctly, for example, 

discontinuous gray levels. In this case, uncheck the ñLittle Endianò box to 

set it as big endian. 

Step 3. Select ñOKò to save all the information to the header file. You are now able 

to work with your image data by using the File/Open command and selecting the 

header file type (*.hdr). If a list file is saved for an image volume, it will be 

automatically opened. 

1.6.4 Defining Voxel Size and Slice Thickness for Calibration  

For a 3D image, the voxel size (image resolution) must be provided so 3D rendering 

will have the correct scale in all 3-dimensions and can be used by the reporting and 

measurement functions. If your image is stored in DICOM format, the parameters 

may already exist in the file header and will be used automatically by 3D-DOCTOR. 

However, you may need to adjust the slice thickness if some slices are not used when 

you create the 3D stack. 

 

The following explains the parameters and how they are defined. Your image must be 

open before you start the following steps (Section 3.1 Calibrationécommand). 

 

Step 1. Select the Edit/Calibrations command. The Image Calibration Parameters 

dialog box shown below appears. 
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Step 2. If your image already has calibration parameters, for example, DICOM image 

files, the provided values will be displayed in the fields. Otherwise, default values are 

used. The X and Y values for voxel resolution is the size of one pixel in a slice. For 

example, a CT image has a pixel size of 1.5mm. You can enter 1.5 for both X and Y 

fields and the unit as mm. The slice thickness is the physical thickness of one slice 

plus the gap distance between 2 neighbor slices in the same measurement unit as the 

XY sizes. You can also think of slice thickness as the distance between the centers of 

2 neighbor slices in the 3D space. 

 

If your image is scanned from a film or from other sources, the XYZ parameters can 

be calculated from the physical size of the imaged volume or the field of view (FOV) 

and the image size. For example, a 3D image covers a 3D volume with the physical 

width of 200mm, a height of 400mm and a depth of 100mm. The Image/Information 

command shows that the number of columns for the image is 1000, the number of 

rows is 2000 and the number of slices is 50. The calibration parameters can then be 

calculated by dividing the physical size by the image size.  

 

For this image,  

X = 200mm/1000 (cols) = 0.2mm 

Y = 400mm/2000 (rows) = 0.2mm 

And the slice thickness Z = 100mm/50 = 2mm 

 

You can then enter 0.2, 0.2 and 2 for the X, Y and Z fields, respectively. If you know 

the FOV (field of view) size, you can obtain the XY resolution value by using the 

Calculate XY button. 

Step 3. The parameters for the Pixel Rescale portion of the dialog box are used to 

calibrate pixel values to their physical units, for example, the Hounsfield unit used by 
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a CT image. Two parameters, Slope and Intercept, are used to define a linear 

transformation between the pixel value and the calibrated pixel value: 

 

NewValue = PixelValue * Slope + Intercept 

 

If you do not have the parameters, they can be calculated from the calibration step 

wedge, in an image where pairs of pixel values and calibrated values are available. 

Click the ñCalculateò button to do this. 

1.6.5 Creating a 3D Model Using Segmentation 

3D-DOCTOR allows you to 3D surface models quickly from your cross-section 

image. To create 3D models, you first need to generate boundary (or contour) lines 

for objects in the image and then use the surface rendering command to create the 

model. The boundary lines define image regions to be used by both volume rendering 

and surface model creation.   

 

For each 3D image, you can define multiple objects and change their status using the 

Edit/Object Setting command. After the objects are defined, you can set one as 

ñCurrentò and generate boundaries for it using one of the segmentation commands or 

the Boundary Editor. Boundary data can also be imported from other sources or 

exported to other programs. 

 

The following explains the process of generating boundary lines using image 

segmentation for 3D rendering (Section 7.1. and 7.2 Segmentation commands): 

 

Step 1. Open the 3D image using the File/Open command. If the image has multiple 

slices, you should see two windows, one window displays a single slice and another 

window displays a montage of all the slices. If you donôt see the MONTAGE 

WINDOW and the image plane number is not displayed in the IMAGE PLANE 

WINDOW, you will need to use the File/New Stack command to put the 2D image 

files into a 3D stack first. 

Step 2. If you want 3D-DOCTOR to detect object boundaries automatically, simply 

select the 3D Rendering/Auto Segment command and enter the number which 

indicates how many possible objects you'd like to detect. Click OK and wait for the 

boundaries to be detected. If you are happy with the boundaries, then go to Step 6.   

If you'd like to segment the image planes interactively, then follow Step 3 to Step 6.  

Step 3.  Use the Edit/Object Settings command to add new object names for this 

image. When the Object management dialog appears, enter a new object name in the 

edit box at the bottom and click the ñAddò button to add to the object name list. 

Highlight one object from the list and click the ñCurrentò button.  This will set the 

new object as the current object and it will receive the boundary data generated from 

the segmentation process in Step 4. Click the ñOKò button to finish this step. 
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Step 4. Regions of Interest (ROIs) can be defined using the Edit/Region of Interest 

(ROI) command to limit the image areas for the segmentation. If ROIs are defined, 

only pixels within the ROIs are processed for boundary extraction. This is especially 

useful when segmenting objects with complex boundary lines across the image 

planes. Once the ROI editing is ñOnò, you can click the left mouse button within the 

image to draw polygons. Press the SPACEBAR to close a polygon. ROIs are displayed 

as thick blue lines.  

Step 5. Select the 3D Rendering/Interactive Segment command. Answer ñYesò when 

asked if you want to keep the current object for segmentation. The Interactive 

Segmentation dialog box appears and the display of the single IMAGE PLANE 

WINDOW is changed.   The red color is used to show pixels that fall within the 

threshold range specified by the Minimum and Maximum values. Use the slider bar to 

adjust the Minimum and Maximum values. The display of the current image slice is 

updated in real-time according to the current threshold selection. When pixels that 

belong to the intended object are displayed in red color, you can click the ñSegment 

Planeò button to extract the boundaries for the current image plane. Use the ñNext 

Planeò or ñPrev Planeò button to go through other planes to segment them 

individually. If the threshold values are applicable to all slices, you can click on the 

ñSegment Allò button to extract boundaries for all image slices. Click ñFinishò to 

leave the interactive segmentation function. 

Step 6. Now, you can repeat Steps 2 to 4 to segment boundaries for other objects. 

Step 7. The boundary lines can be edited using the tools provided by the 

Edit/Boundary Editor. If you need to split the object into two sub-objects, then use the 

3D Rendering/Split Object command to do it. Use the File/Save/Save Project 

command to save the boundaries and other data to a project file. 

Step 8. Once the boundaries are defined, you are ready to create 3D surface models.  

This can be accomplished using the 3D Rendering/Simple Surface Rendering or the 

3D Rendering/Complex Surface commands.   You can also create 3D volume 

rendering using the 3D Rendering/Volume Rendering command. 

Step 9. When the 3D SURFACE WINDOW appears, use commands under the View 

menu to change the viewing angles and other controls.  



O V E R V I E W  A N D  T U T O R I A L  

 

 47  

1.6.6 Creating 3D Volume Rendering 

3D volume rendering is easy to do using 3D-DOCTOR.  

 

The following explains the process of performing a 3D volume rendering: 

 

Step 1. Open the 3D image using the File/Open command. If the image has multiple 

slices, you should see two windows, one window displays a single slice and a second 

window displays a montage of all the slices. If you donôt see the MONTAGE 

WINDOW and the image plane number is not displayed in the IMAGE PLANE 

WINDOW, then youôll need to use File/New Stack to put the 2D image files into a 

3D stack first. 

Step 2.  If you want to use the entire image for the rendering, then use the Volume 

Rendering/Smooth Rendering command. Use the View/Opacity command to adjust 

the tissue opacity range for the display. Or 

Step 3. If you want to render a portion of the volume, within the single IMAGE 

PLANE WINDOW, start Edit/ROI Editor (Regions of Interest). Click the left mouse 

button to draw a region of interest and press the SPACEBAR to finish.  

Step 4. Use the Volume Rendering/Smooth Rendering command to create 3D volume 

rendering. Once the VOLUME VIEW WINDOW is displayed, all the view control 

and settings can be adjusted using commands under the View menu. 
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1.6.7. 3D Image Segmentation Using a Training Area 

The following steps are used to segment an object in a 3D volume image based on a 

user defined training area (Section 7.3 Segment Object): 

 

Step 1. It is highly recommended to define an ROI (region of interest) before this 

segmentation method is used. A carefully defined region of interest will keep the 

region growing process staying in the proper image area and from jumping to other 

areas when image noise is present. An ROI is defined using Edit/Region of Interest 

(ROI) and updated by using the ROI Editor Tool later. 

Step 2. To start the process, select the 3D Rendering/Segment Object/Draw Training 

Area command to get into the drawing mode. The right mouse button will bring up 

the pop-up menu of options you can use. The training area is used to create a set of 

features for the 3D segmentation so it should be big enough to cover most of the 

typical features of the object. 

Step 3. To draw a training area, move the cursor to a location and click the left mouse 

button to define the first point. Move the cursor to the next location and click the left 

mouse button again to define the line segment. Repeat this process until you are close 

to the starting location. Hit the SPACEBAR to close the polygon and the current image 

plane is segmented automatically. The object boundary in the current image plane is 

displayed in the IMAGE PLANE WINDOW.  

Step 4. If you want to continue the segmentation process to another plane, use the 3D 

Rendering/Segment Object/Previous Plane or 3D Rendering/Segment Object/Next 

Plane option from the main menu or from the floating pop-up menu. Hit the 

SPACEBAR or select the Segment Current option to segment with the same training 

area, or draw a new training area by clicking the left mouse button in the image. The 

existing training area will automatically be removed when a new training area is 

defined. 

Step 5. If the defined ROI and the training area are general enough for the entire 

volume image, you can select Segment All from the right mouse button pop-up menu 

or from the 3D Rendering/Segment Object submenu. This command will apply the 

signatures generated from the training area to segment all image planes that have not 

been segmented.  

 

If you want to remove the boundary lines from the current plane and restart the 

process, use the Remove Plane command under the 3D Rendering/Segment Object 

submenu or the floating pop-up menu brought up by clicking the right mouse button. 

1.6.8 Registering Two Image Stacks and Creating a Fusion Image 

3D-DOCTOR provides the Image/Registration command to geometrically transform 

or register a 3D stack image (source image) against another 3D image (target image) 
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using user defined control points. The Registration command will create a new image 

from the source image that has the same orientation, scale and dimension as the target 

image so they can fused or compared.  

When you have two images from the same patient but acquired using different 

imaging devices, for example, a CT and MRI image of a head, registering the two 

images to the same coordinate system will allow you to compare them more 

accurately.  

When an image is acquired with some geometric distortion, it can be geometrically 

corrected to its original shape when proper control points can be identified.  

The following steps are used to register a 3D image against a target image and create 

a fusion image from two registered images: 

Step 1. Open the target image stack and the source image stack that is going to be 

registered. Now move the windows away from each other so they can be accessed 

easily.  

Step 2. For the source image, select the Edit/Control Points On command and switch 

to the "New" editing mode. For the target image, select the Edit/Control Points On 

command and switch to the "Pick Point" mode.  

Step 3. Go to the target image and move to an image slice where you can identify a 

point in both the source image and the target image. For example, the tip of the nose. 

Move the cursor to the identified location and click the left mouse button. A red cross 

is displayed to show the point is picked up from the target image.  

Step 4. Now move back to the source image and display the image slice where the 

identified point is located. Move the cursor to the position and click the left mouse 

button in the source image to add a control point at this location. The control point 

definition dialog box appears. On the left (From) side, the values of column, row, and 

plane are obtained from the source image.  The values on the right side (To) are the 

coordinates from the target image picked up in Step 3.  

Step 5. Repeat Step 3 and Step 4 until you have at least 4 control points for the 

source image. Normally you should define more than 4 control points. Make sure the 

control points are spread out within the volume. They must not all be in a single 

image slice.  

Step 6. Select the Image/Registration command. Enter the parameters required: the 

output file name and the dimension of the output image (use the same as the target 

image if fusion is going to be done). Click on the ñOKò button to start the process. 

When the process is done, a new registered image is created and saved to the name as 

specified.  
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Step 7. If image fusion or color fusion needs to be done, select the Image/Fusion or 

Image/Color Fusion command. Enter the file names and select the required image 

combination option and then click on ñOKò to start.  

1.6.9 Reslicing a 3D Image Along an Arbitrary Axis  

3D-DOCTOR provides functions to reslice a 3D image along a user-defined axis, or 

simply the X or the Y-axis of the current image coordinate system. With these 

functions, you can easily overcome the limitations of an imaging device and create 

image slices along any axis. By reslicing a 3D image, certain features that may be 

difficult to see in the original form can become more visible in the new image. The 

resliced image is saved in a new image file.  

 

For simple reslicing along the X-axis to create a side view of the image, use the 

Image/Reslice X Axis command. For reslicing along the Y-axis to create a top view 

of the image, use the Image/Reslice Y Axis command. 

 

If you need to reslice the image along an arbitrary axis that is defined by a 3D angle, 

then use the Image/Reslice Volume command.  

 

The Rotate Volume Dialog box appears for entering the 3D angle for the axis, 

namely X (up/down angle), Y (left/right angle), and Z (clockwise angle): 

 

If you do not know the 

desired angle, you can use 

the following steps to 

estimate it (Section 5.4 

Reslice): 

 

Step 1. Use the 3D 

Rendering/Surface 

Rendering.  

Step 2. Once the 3D 

rendering is displayed, use 

the array keys or the 

viewing angle control tool 

buttons (

) to 

adjust the volume orientation to the position you want to see in the new image after 

reslicing.  

Step 3. Use the View/Viewing Angle/Angle Setting command to show the current 

viewing angle. Click ñSaveò to remember the angle so they will be used by the 

Image/Reslice Volume command automatically or write down the angle values (X, Y, 

Z) to enter manually. 
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Step 4. Now, start the Image/Reslice Volume command and enter the angle values 

and provide a new Output File name. Click ñOKò to reslice and save the new image 

to a file. Use the File/Open command to open the new image file for processing. 

1.6.10 Creating Object Boundaries Using the Boundary Editor 

Although 3D-DOCTOR provides several ways of automatic or semi-automatic image 

segmentation functions, sometimes when an object is complex and does not have a 

distinguishable edge, it is necessary to create the boundaries manually using the Edit/ 

Boundary Editor menu. Manual boundary editing may seem to take a longer time, but 

once you are familiar with the editing functions, it is easy to do and faster than you 

would think.  

 

The following steps are suggested to draw 

boundaries for an object (Section 3.7 Boundary 

Editor): 

 

Step 1. If multiple objects are going to be used for 

3D rendering, you should define your new object 

before the boundaries are drawn. Use the 

Edit/Object Settings command to add a new object 

and set it as the ñCurrentò object.  

Step 2. Select the Edit/Boundary Editor On/Off 

command to start the Boundary Editor. The 

default drawing mode is Trace Boundary, which 

allows you to draw a closed polygon for the object 

in the current image plane. Click the right mouse 

button to bring up the floating pop-up menu for 

other editing options.  

Step 3. To switch to a specific image plane, you 

can double click your left mouse button on an 

image pane in the MONTAGE WINDOW. You 

can also use the function key F5 or F6 to move to 

the previous or next image plane.  

Step 4. Move the cursor to a place on the edge of 

the object.  For Free Hand Tracing you must hold 

down the left mouse button to draw.  For 

piecewise line segments, click and release the left 

mouse button to trace. Once the first point is 

drawn, move the cursor to the next point along the 

boundary. Click the left mouse button again to 

confirm the point. Repeat this step to draw more 

points along the boundary. If a point is not 

correctly defined, use the BACKSPACE (Ŷ) key to 
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undo the point. With the BACKSPACE (Ŷ) key you can undo multiple steps. When you 

are close to the starting point, hit the SPACEBAR key on the keyboard to close the 

boundary. You now have a finished boundary for the object in this image plane.  

 

Although you can use the same process in this step to draw a new boundary for 

another image plane, we find it easier to copy the current boundary to the next plane 

and modify the new boundary instead. In this tutorial, weôll use the copy to the next 

plane approach. 

Step 5. Click the right mouse button to show the Boundary Editor options. Select the 

Copy to Next Plane option and then click on the boundary to copy it to the next image 

plane. You will not see the boundary for the next plane unless you have selected the 

View/Overlay/Neighbor Boundaries option. However, the copied boundary will be 

displayed in the MONTAGE WINDOW if one is present. 

Step 6. Click the F6 key to move to the next image plane. To modify the boundary so 

that it fits the object in the current plane, use the Add Node, Move Node, or Delete 

Node options within the Boundary Editor. If you need to move some points, first click 

the right mouse button to bring up the menu, then select the Move Node option. If 

you want to see the exact location of the points, select the View/Overlay/Boundary 

Nodes command. Move the cursor to a node, hold down the left mouse button and 

drag it to a new location. Release the left mouse button to confirm the new location. 

Step 7. Repeat Step 5 and Step 6 to continue working on a plane by plane basis. Once 

all boundary lines are created, you can save the boundary lines to a boundary file, and 

then create surface or volume rendering. 

1.6.11 Creating a 3D Rendering From 3D Contours 

When you have only object boundaries or 3D contours created from other programs 

or 3D measurement devices, you can use 3D-DOCTOR to edit and analyze the 

boundaries and create a 3D surface rendering for visualization.  

 

The following are the steps for creating a 3D rendering from contours with or without 

an image: 

 

Step 1. Use the File/New Workspace command to open a blank window. 

Step 2. Use the File/Boundary and Point/Import Boundary command to open the 

boundary data file for display in the blank window. The boundary data must be stored 

in a format supported by 3D-DOCTOR. The native boundary data format (*.bnd) 

used by 3D-DOCTOR is an ASCII file. For each closed boundary, the first number is 

the Z value, followed by point pairs of X and Y values (X, Y) along the boundary. 

The last point is the same as the first point to indicate that it is a closed boundary. The 

word "END" follows the last point of the boundary. The next boundary starts the 

same way. After the "END" of the last boundary, the word "END" is used one more 
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time to indicate the end of the file. The following example shows what the syntax 

looks like: 

 

Z1 

X11,Y11 

X12,Y12 

... 

X1N,Y1N 

X11,Y11 

END 

Z2 

X21,X21 

X22,Y22 

... 

X2M,Y2M 

X21,Y21 

END 

... 

ZK 

XK1,YK1 

XK2,YK2 

... 

XKO,YKO 

XK1, YK1 

END 

END 

 

Step 3. If you need to adjust the size of the workspace, use the Edit/Resize 

Workspace command. Changing the workspace size will not affect the size of the 

boundary lines, only their relative location in the window.  

Step 4. If you need to edit your boundary data, use the Edit/Boundary Editor 

command.  

Step 5. Use the 3D Rendering/Simple or Complex Surface Rendering command to 

create a 3D display of your data. 



O V E R V I E W  A N D  T U T O R I A L  

 

 54  

1.6.12 3D Volume Rendering for 3D Scientific Data 

For 3D scientific data that do not have distinguishable object boundaries, 3D-

DOCTOR provides an easy way to create 3D volume rendering for visualization and 

analysis.  

 

The following are the steps for creating 3D Volume Rendering for Scientific Data: 

 

Step 1. Open the 3D image. If each image slice or plane is stored in a separate file, 

use the File/New Stack command to create a 3D stack list.  

Step 2. If you want to render only a portion of the volume, you can use the ROI 

Editor to define a region of interest. If you already generated object boundaries 

through the Segmentation commands, the object boundaries will be used to define the 

volume to be rendered. 

Step 3. If the three dimensions have different scaling factors, for example, the 

spacing between slices or pixels is not even, use the Edit/Calibrations command to 

enter the scaling factor so the scales can be used to correct the display of the 3D 

rendering. 

Step 4. Use the 3D Rendering/Volume Rendering command to do the 3D rendering. 

Use the options under the View menu while in the VOLUME VIEW WINDOW 

display to select the desired rendering mode and adjust the display. 

1.6.13 Automatic Alignment of Image Slices 

When objects move during the imaging process or you are working with images taken 

at different times, image slices may not be aligned properly and this can affect the 

accuracy of the image analysis. 3D-DOCTOR's Image/Auto Alignment command 

uses a maximum likelihood algorithm to align slices automatically and accurately 

across the stack. The following are the steps for Auto Alignment (Section 5.7 Auto 

Alignmentécommand): 

 

Step 1. Open the 3D image. If each image slice or plane is stored in a separate file, 

use the File/New Stack command to create a 3D stack list.  

Step 2. Define an image region using the left mouse button. An image region is an 

area with strong contrast, visible patterns, and variations. 

Step 3. Select the Image/Auto Alignment command.  When this command is started, 

the Auto Image Alignment Dialog box will appear.  Adjust the matching parameters 

if needed and define an output file name. Select "OK" to start the process. A properly 

aligned image is created and saved as a new image file. 

Step 4. Use the File/Open command to display the new image file. 
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1.6.14 One Step 3D Image Deconvolution  

Image deconvolution is used to remove or reduce degradations caused during the 

imaging process. These include the blurring introduced by optical systems and by 

image motion, as well as noise due to electronic and photometric sources. 3D-

DOCTOR provides two types of deconvolution to restore degraded 3D images, one is 

a Fast Nearest Neighbor deconvolution and the other is an iterative Maximum 

Entropy deconvolution method.  

 

Although the deconvolution process is quite complex, 3D-DOCTOR provides a very 

simplified user interface to make it easy to use. To do a deconvolution, you simply 

select the Image/Deconvolution/Fast Nearest Neighbor OR Maximum Entropy 

command to start. 

 

The following explains the parameters in the 3D Image Deconvolution dialog box 

that appears (See Figure) and how to define them (Chapter 8 Deconvolution 

commands): 

 

The Feedback Factor is in the scale of 1 to 100. The larger the feedback factor, the 

stronger the deconvolution will be applied during each iteration. However, if the 

original image is noisy, a smaller feedback factor should be used to reduce the noise. 

 

The Number of Iterations controls how many iterations the process will take. If both 

the image and the Point Spread Function (PSF) are in good quality and do not have 

much noise, a smaller number of iterations may be sufficient. 
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1.6.15 3D-DOCTOR Command Line Options  

3D-DOCTOR provides command line options to run a 3DBasic script or do a surface 

rendering from boundary data from another program or from the operating system 

directly.  

  

The following lists the command line syntax: 

3ddoctor -3dbasic d:\surfsimple.bas 

Where, 3ddoctor is the program name, -3dbasic flag indicates a 3DBasic script is 

provided in the file specified by the next parameter, d:\surfsimple.bas. 

To use an image and start 3D-DOCTOR, use the following command: 

3ddoctor -f d:\imagestack.lst 

Or 

3ddoctor -f d:\DICOMDIR 

To create rendering from boundary data, use the following formats: 

3ddoctor -simple -i d:\contours.bnd ïo d:\simpsurf.suf 

Where, 3ddoctor is the program name, -simple indicates using the simple surface 

rendering method, -i flag indicates a boundary file for input while the ïo for the 

output 3D surface file.  

3ddoctor -complex -i d:\contours.bnd ïo d:\compsurf.suf 

Where, 3ddoctor is the program name, -complex indicates using the complex surface 

rendering method, -i flag indicates a boundary file for input while the ïo for the 

output 3D surface file. 
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File menu commands 

Open and save data files, including images, boundary lines, polygons, points,, and surface 
models in 3D DXF, STL, VRML, OBJ, IGESé 

With commands under the File menu, you cané 

¶ Open an image file for display and processing  

¶ Save an image to a file in any 3D-DOCTOR supported format 

¶ Create a stack list to handle a 3D image stored in multiple files 

¶ Import raw or non-standard image data files by creating header files  

¶ Import 3D sparse point data and create 3D volume images for processing 

¶ Save generated data to a 3D-DOCTOR project file  

¶ Import and export object boundary and point files 

¶ Open and save surface files 

¶ Export 3-D Rendering Data to DXF, IGES, 3D Studio, VRML, and Wavefront 

OBJ file formats 

¶ Script and run your own 3D Basic programs  

¶ Select your scanner and scan your images into 3D-DOCTOR 

¶ Adjust your printer setup, preview images, print images, print the screen, and 

print a window 

As discussed in Section 1.5, User Interface, there are a number of windows that can 

be viewed and active in 3D-DOCTOR.  Each window has its own set of commands 

under the File menu bar.  Some commands are unique to one specific windowôs File 

menu, while other commands can be found in more than one or all of the windowôs 

File menus.   To avoid repetition, the commands will only be described once, but the 

windows in which the command is available will be identified.  

Chapter  

2  



F I L E  M E N U  C O M M A N D S  

 

 58  

2.1 Open Files (File Menu) 

2.1.1 New Stackécommand (File Menu) 
This command can be accessed from the IMAGE PLANE WINDOW, the 

MONTAGE WINDOW, the 3D SURFACE WINDOW, and the VOLUME VIEW 

WINDOW. 

 

Use this command to create or edit a new stack list in 3D-DOCTOR. When each 

image plane or slice is stored in a separate file, you need to create a stack list file.  

This file should include the names of all the files that make up the 3D image, so 3D-

DOCTOR can process the image as a 3D volume, instead of a single slice. 

 
When your 2D image slices are very large in size and are stored in separate files in a 

format supported by 3D-DOCTOR, such as DICOM, TIFF, BMP, JPEG, Interfile, 

PNG, GIF, or a format that can be configured, you need to put the files into a stack to 

do any 3D processing or analysis  

 

If your images are stored in DICOM format, you can add the files to the list and 3D-

DOCTOR will separate the series if multiple series exist and sort each series using the 

image position or image number information stored in the header.  

 

The following are the steps needed to create a stack list that can be used to open a 

whole 3D image. 

 

Step 1.  Select File/New Stack. The Create 3D Image Stack dialog box will appear 

(See Figure).  

 

Step 2. Use the ñAdd Filesò 

button to add files to the 

stack list. A file Open dialog 

box is used to get file names. 

The file Open dialog box 

supports multiple file name 

selections so you can add 

several files in one group. 

Hold down the SHIFT-key or 

the CONTROL-Key to 

highlight the image files and 

then click the Open button to 

add them to the stack list. Or you can use the ñSelect Allò button to add all files to the 

list. DICOM images can be sorted automatically by 3D-DOCTOR according to their 

3D positions stored in the file header. For non-DICOM images, make sure the order 

of the files to be added corresponds to the order of their 3D position within the image 

stack.   
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If the DICOMDIR file is available with the DICOM image files, you can use the 

ñLoad Listò command to open it and then select an image series from the Patient-

Study-Series list. The ñLoad Listò command can also load images from an existing 

stack list file. 

 

The ñDeleteò button allows you to delete a file from the current list. Select a file from 

the list first and then press the ñDeleteò button. 

 

If you need to take a look at an image file added in the list, select the file name in the 

list and then press the ñPreviewò button. The image will be displayed in the preview 

window. If the image cannot be previewed, then you may have a problem with the 

file or the file format used. You may have to use 3D-DOCTORôs File/Raw Image 

File Import function to configure the file first. 

Step 3. Once the files are added to the list, you can save the list to an image list file 

using the ñSave Listò button. You can also open a list to bring the list of files in for 

editing using the ñOpen Listò button. 

Step 4. Click ñOpenò to open the 3D image list you just created.  In the future, you 

can use the File/Open command to open the list file directly. All files stored in the list 

will be treated as an image plane within the 3D image. If your DICOM files include 

several series, the series will be separated automatically and new list files (*.lst) will 

be created. The names of the additional list files will use the same base name with a 

number attached to the end so you can use them to open these series. 

 
The stack list file (*.lst) is a simple ASCII text file that can be edited or created using 

a text editor, such as the Notepad program.  

 

The following is a sample stack list file: 

 
STACK LIST FILE 

D:\images\study1\file1.dcm 

D:\images\study1\file2.dcm 

D:\images\study1\file3.dcm 

D:\images\study1\file4.dcm 

... 

D:\images\study1\file128.dcm 

 

The first line, ñSTACK LIST FILEò, indicates this is a 3D-DOCTOR stack list file, 

and the rest of the lines list all the image files within the stack in the correct order. 

   

You can open an existing document with the File/Open command. 

 

Shortcuts 

Toolbar:  

Keys: CTRL+N (directly opens the Create 3D Image Stack dialog box) 
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2.1.2 Openécommand (File Menu) 
This command can be accessed from the IMAGE PLANE WINDOW, the 

MONTAGE WINDOW, the 3D SURFACE WINDOW, and the VOLUME VIEW 

WINDOW. 

 

Use this command to open a project file (*.prj), a stack of images through the stack 

list file (*.lst), an image file (*.tif, *.dic, *.dcm, *.jpg, *.hdr, *.png), a surface model 

file (*.suf, *.dxf, *.igs, *.stl, *.obj, *.wrl), or a volume file (*.vol). A display window 

will be created to show the image. You can open multiple files and use the Window 

menu to switch between windows.   

 

If your 2D image planes or slices are stored in separate files, for example, DICOM 

and TIFF files, you need to create a stack list first using the File/New Stack command 

then use the File/Open command to open the images for 3D display and analysis. If 

the image is in 3D form, you will see 2 windows, one window displays a single plane 

(IMAGE PLANE WINDOW) and another window displays the montage of all image 

planes (MONTAGE WINDOW).  If your files are still stored separately, only one 

window will appear displaying the image itself. 

 

For a single 2D image file, you can use the File/Open command to display and 

perform 2D processing. The image file formats supported are DICOM (*.dcm, *.dic), 

TIFF (* .tif), Windows Bitmap (*.bmp), JPEG (*.jpeg, *.jpg), and other raw image 

formats that can be configured using a 3D-DOCTOR header file (*.hdr). The TIFF 

format used by 3D-DOCTOR can store both 2D and 3D images.  

 

The currently supported image types include: 8-bit and 16-bit grayscale, 1-bit bi-

level, 4-bit palette, 8-bit palette color, and 24-bit true color. Some image processing 

functions are specific to certain image types, for example, the Interactive Segment 

command is used with grayscale (8-bit or 16-bit) images only.  

 

Windows Bitmap files save most image types (1-bit monochrome, 4-bit grayscale, 8-

bit grayscale, 8-bit color) as palette type images. 3D-DOCTOR automatically 

converts 1-bit and 4-bit images to black and white image types. For 8-bit grayscale 

images which are saved as palette color image type, you should convert the image 

type from 8-bit palette color to 8-bit grayscale before doing any processing. Use the 

Image/Information command to check the image type. 

 

Project (*.prj), volume (*.vol), and surface (*.suf) files are proprietary binary files 

used by 3D-DOCTOR.   

 

Shortcuts 

Toolbar:  

Keys: CTRL+O (directly brings up the Open dialog box) 
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2.1.3 File Open dialog box 
The File Open dialog box will appear when certain commands are selected.  It allows 

you to specify which file to open. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

File Name 

Type or select the filename you want to open.  This box lists files with the 

extension you selected in the Files of Type box.  

 

List Files of Type 

Select the type of file you want to open: 

The currently supported image file format is Stack List (*.lst), 3D-DOCTOR 

Project (*.prj), TIFF (*.tif), Bitmap (*.bmp), JPEG (*.jpeg, *.jpg), DICOM 

(*.dcm, *.dic), Raw Image (*.hdr), PNG (*.png) and other image formats.  

 

Other 3D formats such as surface file (*.suf) and volume image (*.vol) are also 

supported. 

 

Drives 

Select the disk drive in which 3D-DOCTOR stores the file that you want to open.  

 

Directories 

Select the directory where 3D-DOCTOR stores the file that you want to open. 

 

Network... 

Choose this button to connect to a network location, assigning it a new drive 

letter. 
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2.2 3D Wizardé command (File Menu) 

This command is used to simplify the process of 

creating 3D rendering and models from a 3D 

image. Start the 3D Wizard command after your 

image is open. 

The 3D Wizard dialog is displayed (see figure) to 

remind you the processing steps needed. The 

push buttons are used to start the process of a 

task. The following explains how to use the 3D 

Wizard. 

Step 1. Image Calibration: The image 

calibration dialog box will appear to allow you to 

verify the calibration parameters and modify 

them when needed. For DICOM images, their 

calibrations are normally stored in the image file 

and used automatically by 3D-DOCTOR. Other 

image files may require calibrations to be 

entered. 

Step 2. Define Objects: When the Object 

Management dialog box appears, enter a new 

object name at the bottom and click ñAddò to the object list. Click OK to use this 

object as the current object for segmentation. If you want to use an already defined 

object, you can select the object from the object list and click the ñCurrentò button to 

set it as the ñCurrentò object. 

Step 3. Draw Regions of Interest (ROI): Regions of Interest (ROI) define the image 

regions to be used for image segmentation. Once the ROI button is clicked, youôll be 

in the editing mode to draw a polygon for a ROI. Click the left mouse in the image 

window to draw a polygon and press the SPACE BAR (on the keyboard) to close the 

polygon. Repeat the process to define more polygons. 

Step 4. Interactive Segmentation: This starts the Interactive Segmentation 

command. Adjust the thresholds and segment the image to generate object boundaries 

for 3D rendering. 

Step 5. Edit Boundaries: This step starts the Boundary Editor. Now you can move to 

the image window to edit the boundaries. Click the right mouse button to bring up the 

editing options and switch between them. Use F5 and F6 to go to the previous image 

slice or the next image slice. 

Step 6. Create 3D Model by Surface Rendering: When boundaries are edited, 

select this command to create 3D models using the Simple Surface Rendering 
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command. You can choose other rendering commands by selecting them from the 

main menu. 

Repeat the above steps to process additional objects. 

There are many other processing functions that are not listed in this wizard, such 

image pre-processing functions and boundary post-processing functions. You can use 

these functions together with the 3D Wizard. 

The 3D Wizard can start automatically when an image is open. This option can be 

turned on and off by using the ñFile/Auto 3D Wizardò command. When ñAuto 3D 

Wizardò menu item is checked, the wizard auto start is on. 

2.3 Uncompress DICOMécommand (File Menu) 

This command is used to uncompress JPEG compressed DICOM images.  

Compressed DICOM files cannot be opened directly into 3D-DOCTOR. If you have 

compressed DICOM files, use this command to convert them to uncompressed 

DICOM first and then use them in 3D-DOCTOR.  

 

At the dialog box, specify the folder where the compressed DICOM files are located 

and the folder you want to output the uncompressed DICOM files. If the ñOverwrite 

Existing Filesò is checked, uncompressed file will replace the compressed file. If not, 

you should store the uncompressed files in a separate folder so the uncompressed 

image series and studies donôt mix together with original files. Click Start to 

uncompress them. It is recommended to make a backup copy of your original files.   

2.4 Raw Image File Import (File Menu)  

This command can be accessed from the IMAGE PLANE WINDOW, the 

MONTAGE WINDOW, the 3D SURFACE WINDOW, and the VOLUME VIEW 

WINDOW. 
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2.4.1 Single Fileécommand (Raw Image File Import submenu) 

3D-DOCTOR supports various image file formats directly, including DICOM, TIFF, 

JPEG, PNG, and BMP. For other image file formats, such as raw binary files or a 

vendor proprietary image file format, 3D-DOCTOR provides a function to create an 

image header file for an image data file when its configuration or file structure is 

known.  

 

Once the header file is created correctly, you can then use the header file (*.hdr) to 

open the image file and read the data into 3D-DOCTOR. The file will be treated the 

same way as a directly supported file format, like DICOM or TIFF. 

 

The following are the steps needed to create a header file for an unsupported image 

data file type: 

 

Step 1. Select the File/Raw Image File Import/Single File command. This command 

creates a header or configuration file to direct 3D-DOCTOR to read a vendor 

proprietary image file format or raw image file. This command provides a universal 

image reader capable of handling most uncompressed image file formats so you can 

bring your data directly into 3D-DOCTOR for processing and rendering. The Create 

Image Header File dialog box appears as follows: 

 

 

 

 

Step 2. All 

parameters 

listed in the 

dialog box 

must be 

correctly 

entered in 

order for the 

software to 

read the image data correctly. If you do not know the parameters, you should contact 

the vendor or source where you received the file about those parameters. 

 

 


