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In a routine clinical environment or clinical trial, a case report form or 
structured reporting template can be used to quickly generate uniform 
and consistent reports. Annotation and Image Markup (AIM), a proj-
ect supported by the National Cancer Institute’s cancer Biomedical 
Informatics Grid, can be used to collect information for a case report 
form or structured reporting template. AIM is designed to store, in a 
single information source, (a) the description of pixel data with use of 
markups or graphical drawings placed on the image, (b) calculation 
results (which may or may not be directly related to the markups), 
and (c) supplemental information. To facilitate the creation of AIM 
annotations with data entry templates, an AIM template schema and 
an open-source template creation application were developed to assist 
clinicians, image researchers, and designers of clinical trials to quickly 
create a set of data collection items, thereby ultimately making image 
information more readily accessible.
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Introduction
Imaging reports in the biomedical domain are typ-
ically captured only as unstructured text. This un-
structured text is often not associated with the spa-
tial location of an imaging feature. For example, a 
report may say something like “there is a nodule in 
the upper lobe of the left lung measuring 25 mm 
(see series 5, image 51).” It is difficult to relate im-
aging features that are described in the text to spe-
cific locations on the corresponding image, since 
the text report and images are stored in separate 
information systems and are not linked precisely. 
Unstructured text is also difficult to index, query, 
and search to retrieve images and locate imag-
ing features. Thus, unstructured text information 
is not easily accessible to computer programs, 
representing another barrier to interoperability 
between imaging and health information systems. 
Other information is captured in Digital Imaging 
and Communications in Medicine (DICOM) (1) 
gray-scale soft-copy presentation state objects to 
preserve how images are presented. Gray-scale 
soft-copy presentation state objects consist of 
window level, spatial, and graphical operations, 
including user annotations and shutters, as well as 
flip-rotate, display area selection, and zoom fac-
tor. Although this information may include some 
metadata about the image, the majority of image 
information remains in pixel data. Additional in-
formation, such as computational descriptions of 
imaging features, nonimaging biomedical data, 
and how human observers or machines perceive 
images, currently is not captured in a standardized 
form that is directly tied to the images. These data 
are dispersed, unstructured, and complex. To be 
effectively searched and retrieved for research and 
clinical use, these data need to be stored in a well-
defined structured format with precise meaning 
(“semantics”).

Annotation and Image Markup (AIM) is an 
information model that captures the description of 
image meaning (ie, semantic image content) with 
user-generated markups placed on the image, cal-
culation results (which may or may not be related 
to the markups), the source of images, and supple-
mental information into one common information 
source. The model defines the information needed 
to capture many types of semantic image content: 
anatomic entities and their characteristics, imaging 
observations and their characteristics, geometric 
shapes of regions of interest, calculation results, 
and inferences. This information about the content 

of images, which is collectively known as image 
metadata, is used to aggregate clinical imaging 
findings and is collected using standardized vocab-
ularies such as the Radiological Society of North 
America’s RadLex (2), Systematized Nomen-
clature of Medicine–Clinical Term (SNOMED 
CT) (3), DICOM’s terminology codes, or a user-
defined controlled terminology. AIM informa-
tion can be stored in different formats, including 
DICOM structured reporting (DICOM SR), 
extensible markup language (XML), and Health 
Level Seven Clinical Document Architecture 
formats (4). These different formats enable the 
exchange of image metadata among medical infor-
mation systems. Storing AIM data in XML format 
allows users to read and understand the content of 
an AIM XML file, since each data point is labeled 
with a clear description. Keeping AIM data in 
DICOM SR format permits the data to be stored 
within imaging sources such as a picture archiving 
and communication system.

The AIM project (5–8) includes an informa-
tion model, a programming library toolkit, and 
applications that make use of this library. The in-
formation model is used to capture and organize 
(in a standardized structured format) concepts, 
relationships, constraints, and operations resulting 
from image interpretation by humans or computer 
programs. AIM supports the annotation of find-
ings and objects of interest in large collections of 
clinical or research data. The first application is a 
converter tool known as ANIVATR, which is used 
to translate information to and from AIM DI-
COM SR objects and AIM XML documents. The 
other application is an AIM implementation on 
the open-source ClearCanvas (Toronto, Ontario, 
Canada) radiology workstation. The AIM exten-
sion on the workstation allows image interpreters 
to create and store image annotations in AIM DI-
COM SR objects and AIM XML documents.

The AIM information model is, of necessity, 
complex and comprehensive due to the diversity 
of image metadata collected by an imaging prac-
tice. It is intended to meet the need for medical 
image annotation in a variety of subspecialties, 
not just radiology. On the other hand, tools are 
needed to simplify the process of creating AIM 
objects, since in the majority of cases the user 
wants to make simple and constrained annota-
tions on images. Creating a structured template 
(AIM template) that can be used to express the 
information in an image can help meet this de-
mand. AIM templates can easily be imported 
into imaging workstations to create simple visual 
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Figure 1. Screen shot shows an AIM template XML document.

representations of constrained lists of imaging 
features or required measurements. The AIM 
Template project provides a tool for creating AIM 
templates that can be imported by workstations 
that support them—for example, the ClearCan-
vas-based workstation (5) or ePAD (9).

In this article, we provide fundamental infor-
mation about the AIM template and how to use 
an AIM template tool to create templates for 
research and clinical use. An Appendix provides 
step-by-step instructions on how to create an 
AIM template XML document and import the 
template to an AIM-enabled workstation for an-
notation purposes.

AIM Templates
AIM templates contain a number of data collec-
tion items (questions) and possible values (an-
swers) for each question. Each template is cre-
ated for a particular type of imaging study. The 
template allows image interpreters to rapidly 
choose appropriate values to describe the se-
mantic image content in a standardized format. 

The AIM Template project has two components: 
(a) the AIM template XML schema, which is 
used as a blueprint for creating data collection 
templates; and (b) the AIM Template Builder 
(ATB), which is used to create an AIM template 
XML file that can be imported into an AIM-
enabled application. The template file stores a 
collection of questions and answers. Each ques-
tion and answer is captured using a standard-
ized vocabulary (eg, RadLex, SNOMED CT) 
or user-defined terms. ATB significantly reduces 
AIM template creators’ burden of understand-
ing complex AIM template XML structure and 
manually creating an AIM template XML docu-
ment (Fig 1). ATB allows a user to create and 
store AIM templates on his or her local com-
puter. It also lets the user share AIM templates 
with other users by uploading them from ATB 
to the Internet-based AIM Template Service 
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application. Moreover, ATB has the capacity to 
search and download AIM templates shared by 
other users. In addition, it allows the owner of a 
template to edit, rename, or delete the template 
and its contents. It also automatically validates 
saved templates against the AIM template schema 
to ensure that the captured information matches 
the information required by the AIM model.

The vast amount of information in various 
standard lexicons cannot easily be searched and 
used by a user. To streamline the use of lexicons, 
ATB provides built-in lexicons and a user inter-
face that allows the addition and modification 
of lexicons as needed. For most medical studies, 
a predetermined set of terms will allow users to 
rapidly give image content an appropriate mean-
ing for use in an AIM template.

Understanding  
AIM Terms and Concepts

In general, AIM templates contain questions and 
answers for describing the following metadata in 
images: (a) anatomic entity and its characteristic; 
(b) imaging observation and its characteristic; 
(c) inference made by an image interpreter; and 
(d) geometric shape, which indicates the region 
of interest as defined by a graphical drawing 
placed on the image. Anatomic entity and imag-
ing observation collect anatomic locations and 
a description of features, respectively, that are 
seen on an image. Examples of anatomic enti-
ties include “occipital lobe,” “parietal lobe,” and 
“medial segment of middle lobe of right lung.” 
“Mass,” “lesion,” and “focus” are examples of 
imaging observations (these terms are generally 
taken from RadLex). Once the user designates 
an anatomic entity and imaging observation in 
a region of an image, he or she describes their 
characteristics. “Dilated” and “ruptured” are 
examples of anatomic entity characteristics (eg, 
to describe a ruptured spleen, the AIM template 
would capture an anatomic entity of “spleen” and 
an anatomic entity characteristic of “ruptured”). 
“Spiculated,” “rim enhancement,” and “cystic” 
are examples of imaging observation charac-
teristics (eg, to describe that the image shows a 
cystic mass, the AIM template would capture an 
imaging observation of “mass” and an imaging 
observation characteristic of “cystic”). Anatomic 
entity characteristics and imaging observation 
characteristics can be either quantifiable or non-
quantifiable. A quantifiable characteristic can be 
scalar, quantile (eg, quartile, percentile, n-tile), 

intervallic, and numeric (eg, a decimal number in 
a UCUM [Unified Code for Units of Measure] 
unit). “Present,” “absent,” and “not applicable” 
are examples of nonquantifiable characteristics.

Two other key concepts captured by AIM 
templates are inference and geometric shape. 
“Eloquent brain,” “speech center involvement,” 
“pleural effusion,” and “pneumonia” are all ex-
amples of inferences. Geometric shapes describe 
regions of interest created by a user on the image 
and are patterned after DICOM SR graphical 
types: point, multipoint, polyline, ellipse, and 
circle. Combinations of these shapes can be used 
to represent graphical drawings placed on images.

AIM Template  
Content Organization

To allow the creation of templates by reusing 
existing templates, AIM templates have a “con-
tainer” that holds one or more templates. The 
container provides a convenient way of grouping 
similar templates or organizing a collection of 
templates related to a study. As noted earlier, an 
individual template consists of a set of related 
questions and answers for a study. Each question 
in the AIM template is referred to as a “compo-
nent” and is associated with one or more answers. 
A component corresponds to one of the informa-
tion object types in the AIM model: anatomic 
entity, imaging observation, calculation, markup, 
or inference. Both anatomic entities and imaging 
observations can be further described in terms of 
their associated characteristics. In addition, AIM 
template components can list possible inferences, 
require specific markup to be placed on an image, 
and request calculation results to be computed 
and stored in the final AIM file formats.

Using an AIM Template  
with an AIM-enabled Workstation

Once an AIM template has been created and is 
ready for use, the caBIG (cancer Biomedical In-
formatics Grid) TCGA (The Cancer Genome At-
las) radiology workstation based on ClearCanvas 
(Fig 2) or ePAD is capable of importing, reading, 
and rendering an AIM template XML file created 
by ATB. The rendered template enables image 
interpreters to easily select constrained semantic 
image content in a standardized and structured 
format, with questions and answers being pre-
sented to users in a graphical user interface (Fig 
2). The ClearCanvas-based workstation captures 
the answers chosen by the user and saves them in 
AIM XML or AIM DICOM SR format for fur-
ther analysis (Appendix).
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Figure 2. Screen shot from the open-source ClearCanvas workstation shows how AIM templates can be 
used to open AIM template documents, select the desired templates, and fill out template-based forms to 
create AIM objects. The template-based forms ask questions with a constrained range of answers and may 
require the user to perform measurements or create markups. The AIM template functionality can be 
activated by clicking on the highlighted AIM button on the workstation toolbar (shown in yellow, with 
red text). AIM templates can be imported using the highlighted “AIM Template” button (shown in yellow, 
with red text).

The ClearCanvas-based workstation comes 
standard with a template whose design includes 
controlled terminology for describing the 26 
subjective magnetic resonance (MR) imaging 
features of human gliomas based on prior work 
from the Visually Accessible Rembrandt Images 
(VASARI) project (10). These terms comprehen-
sively describe the morphology of brain tumors 
visualized on contrast material–enhanced MR 
images. MR images of TCGA gliomas are avail-
able at The Cancer Imaging Archive (11). The 
workstation can be downloaded from https://cabig 
.nci.nih.gov/tools/AIM, and the workstation user’s 
manual can be found at https://wiki.nci.nih.gov 
/display/AIM/AIM+Documentation.

Summary
AIM templates enable users to collect image 
annotation data in the well-defined, structured 
AIM format. Understanding the concepts and 
elements of AIM templates is helpful for creating 
AIM templates. ATB eliminates the complexity 
behind creating these templates. It allows users 
to generate a set of well-defined questions and 

answer choices to facilitate collecting information 
for a particular purpose and imaging study type. 
These questions and answers are contained in 
an AIM template XML file that can be imported 
into AIM-enabled workstations. Aided by the 
information in the XML file, workstation users 
can then annotate medical images using a con-
trolled vocabulary from AIM templates, result-
ing in simple and constrained annotations that 
are reproducible and consistent. AIM templates 
will facilitate the collection of image annotations 
and markups that are critical to “labeling” con-
tent in medical images in a human-readable and 
machine-accessible way, ultimately making the 
vast amount of information in the image contents 
accessible to clinicians and researchers.

Appendix: Application Overview
The ATB application, as well as other AIM-relat-
ed materials, can be found at https://cabig.nci.nih.
gov/tools/AIM. The process of creating a template 
using ATB is illustrated in Figures A1–A3. In 
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Figure A2. Screen shot shows the Lexicon Search window. Key words can be used to search for termi-
nology in lexicons, and multiple terms can be added to the list of allowed terms.

Figure A1. Screen shot shows the ATB, which lists all available templates and the components they 
contain. Templates can be created, copied, or deleted. The attributes of a template can be set and the 
template built by adding components and tags. Elements from the AIM information model, including 
anatomic entities and their characteristics, imaging observations and their characteristics, inferences, 
calculations, and markups, can be added as components to a template. Moreover, these components can 
be deleted or their position relative to each other set manually.

this section, we discuss the process of creating a 
portion of a template that collects descriptions of 
brain tumors on MR images. The ATB applica-
tion contains the information and terms neces-
sary to complete the following exercise.

Working with Templates
A template creator uses ATB to specify the ques-
tions and corresponding answer choices that will 
be presented to users. The Table shows the con-
cepts in AIM templates that capture the informa-
tion that users would likely want to collect in an 
imaging application.



RG  •  Volume 32  Number 4  Mongkolwat et al  1229

Figure A3. Screen shot shows the Template Groups page of the ATB, which lists all available tem-
plate groups and the templates they contain. Users can manage the template groups by adding or 
removing templates. Template groups can be copied, deleted, imported, and exported. With the AIM 
Template Service, template groups can also be searched and published remotely.

The following steps should be taken to create 
a template to capture a brain lesion finding from 
a glioblastoma multiforme imaging study.

1. Click on the “Templates” tab.
2. Below the left panel, click on the icon la-

beled “Add a new template.” The form to create 
a new template will appear within the right panel 
of the application (Fig A1).

3. Name the template group “VASARI_v2” so 
that it can be referenced later. Enter all required 
information (fields marked with an asterisk) and 
click on “Save.”

4. Click on “Select Term.” A new window will 
appear.

5. Select “VASARI Template” from the lexicon 
list (labeled “Available lexicons” in Fig A2) and 
enter “brain” in the text box.

6. Press the “Enter” or “Return” key to display 
the available search result.

7. Click on the available search result, then 
click on “OK.”

8. Click on “Save” (Fig A1). The new tem-
plate will appear on the “Templates” panel. Note: 
There will be a warning message stating that 
there needs to be at least one component in a 
template.

The following steps are required to add an 
anatomic entity component to a template, allow-
ing the user to identify the anatomic location of 
the brain lesion.

1. Select the newly created template.
2. Below the middle panel, click on the icon 

labeled “Add a component” (Fig A1). The form 
to create a new component will appear within the 
right panel of the application.

AIM Template Concepts

Concept Description

Component Item being annotated (eg, “tumor location”); a component may be an anatomic 
entity, imaging observation, inference, calculation, markup, or geometric shape

Characteristic Descriptive element (eg, “site of tumor center”); only an anatomic entity or 
imaging observation can have associated characteristics

Allowed term Possible answer choice; used as a descriptive element for a component or charac-
teristic (eg, “frontal lobe” is an answer choice for an anatomic entity)
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3. Enter all required information (fields 
marked with an asterisk) and click on “Save.” 
Enter “Tumor Location” in the “Label” field. 
Explanatory text is used to provide a short de-
scription. Cardinality defines the minimum and 
maximum number of selectable answer choices 
from which a template user can select. The 
“Should Display” field indicates whether a com-
ponent must be displayed to a template user. In 
certain situations, information in a component is 
known and will not be changed. If it is not neces-
sary for a template user to answer the question, 
the assigned value becomes a default value. The 
“Authors” field identifies the person or persons 
who create a component. “Group Label” is used 
to group a set of components together for display 
purposes.

4. Click on the icon labeled “Add a question 
type” (Fig A1) to assign a question to the com-
ponent. The form to create a question will appear 
within the right panel of the application. A lexi-
con term is displayed, along with its code mean-
ing, code value, schema designator, and schema 
version. The term can then be selected for asso-
ciation with a question.

5. Click on “Select Term.” A new window will 
appear.

6. Select the lexicon that begins with “Question 
…” and enter “tum” in the text box.

7. Press the “Enter” or “Return” key.
8. Click on the only item (“Where is the loca-

tion of the tumor?”), then click on “OK.”
9. Click on “Save” (Fig A1).
10. Select “Tumor Location” from the middle 

panel.
11. Below the middle panel, click on the icon 

labeled “Add an anatomic entity” to assign an 
anatomic entity to the component.

12. Select the component labeled “Tumor Lo-
cation” in the middle panel.

13. Click on the icon labeled “Add an allowed 
term” (Fig A1) to add “frontal lobe” and “tempo-
ral lobe” to the component. A new Lexicon win-
dow will be displayed, allowing the user to select 
from multiple answer choices.

a. In the Lexicon Search window, select “Rad-
lex” from “Available lexicons” (Fig A2).

b. Enter “frontal lobe” in the box labeled 
“Search terms” and click on the icon labeled 
“Search.”

c. Select “frontal lobe” and click on the icon 
labeled “Select term.” This is your first answer 
choice.

d. Enter “temporal lobe” in the box labeled 
“Search terms” and click on the icon labeled 
“Search.”

e. Select “temporal lobe” and click on the icon 
labeled “Select term.”

f. Click on “OK.” The two selected terms will 
be displayed under the component.

The following steps are required to add an 
imaging observation entity component to a tem-
plate, allowing the user to classify the type of le-
sion (mass).

1. Select the root template component labeled 
“VASARI_v2.”

2. Below the middle panel, click on the icon 
labeled “Add a component.” The form to create 
a new component will appear within the right 
panel of the application.

3. Enter “Lesion” in the “Label” field, then 
enter “Select the type of lesion” in the “Explana-
tory Text” field.

4. Set minimum and maximum cardinality to 
1 and click on “Save.”

5. Click on the icon labeled “Add an imaging 
observation” (Fig A1).

6. Click on the icon labeled “Lesion” in the 
middle panel, then click on the icon labeled “Add 
an allowed term.” The Lexicon Search window 
will be displayed.

7. Select “RadLex,” enter “mass,” and click on 
the icon labeled “Search.”

8. Select “mass” from the “Meaning” column 
and click on the icon labeled “Select term.”

9. Click on “OK.” There will be one allowed 
term assigned for the Lesion component. Be-
cause “Should Display” was not selected and 
minimum and maximum cardinality were set to 
1, an AIM-enabled workstation will not display 
this content, but the value will be recorded.

The following steps are needed to add a char-
acteristic to an imaging observation component.

1. Select “Imaging Observation” in the middle 
panel (created in the previous section).

2. At the bottom of the middle panel, click on 
the icon labeled “Add imaging observation char-
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acteristic” (Fig A1). The form to create a new 
imaging observation will appear within the right 
panel of the application.

3. Enter “Enhancement Quality” in the Label 
text box.

4. Enter the following text in the “Explana-
tory Text” field: “Qualitative degree of contrast 
enhancement is defined as having all or part of 
the tumor that demonstrates significantly higher 
signal on postcontrast T1-weighted MR images 
compared to precontrast T1-weighted images. 
Mild/Minimal = when a barely discernible degree 
of enhancement is present relative to pre-contrast 
images.”

5. Set minimum and maximum cardinality to 1.
6. Click on “Save.”
7. In the middle panel, click on the icon la-

beled “Add an allowed term.” The Lexicon 
Search window will be displayed.

8. Select “VASARI Template.”
9. Enter “enhance” as a search term and click 

on the icon labeled “Search.”
10. Select “Enhancement Quality” and click 

on the icon labeled “Select term.”
11. Click on “OK,” then click on the imaging 

observation characteristic “Enhancement Qual-
ity” to expand it. The allowed term selected in 
step 10 will be displayed.

12. Select the recently created allowed term.
13. At the bottom of the middle panel, click 

on the icon labeled “Create characteristic quan-
tification” (Fig A1) to quantify the imaging ob-
servation characteristic. The form to create a new 
characteristic quantification will appear within 
the right panel of the application.

14. Enter “Enhancement Quality Character-
istic Quantification” in the Name text box and 
click on “Save.”

15. At the bottom of the panel, click on the 
icon labeled “Create non quantifiable” (Fig A1), 
then click on “Select Term” on the right panel. 
The Lexicon Search window will be displayed.

16. Select “SNOMED CT,” type in “none” 
as a search term, and click on the icon labeled 
“Search.”

17. Select “None.”
18. Click on “Save” and “OK.”
19. Select the imaging observation characteris-

tic “Enhancement Quality” again.

20. Click on the icon labeled “Create non 
quantifiable” (Fig A1), then click on “Select 
Term” on the right panel. The Lexicon Search 
window will be displayed.

21. Select “SNOMED CT,” then type in 
“mild” as a search term and click on the icon la-
beled “Search.”

22. Select “Mild.”
23. Click on “Save” and “OK.” Two nonquan-

tifiable characteristic quantifications will appear.

Working with Template Groups
The AIM “Template groups” tab (Fig A3) con-
tains a collection of AIM template groups. A tem-
plate group is a container that holds individual 
templates.

The following steps are required to create a 
template group.

1. Click on the “Template Groups” tab.
2. Below the left panel, click on the icon la-

beled “Add a new template group” (Fig A3).
3. Enter all required information (fields 

marked with an asterisk). Name the template 
group appropriately (eg, “VASARI Template”) so 
that it can be referenced later.

4. Click on “Save.” The new template group 
will appear on the “Groups” panel on the left.

5. To include a template in the template group, 
click in the check box next to a template name 
and click on the icon labeled “Add or remove 
template” (Fig A3).

Adding a Template to a Template Group
A number of templates can be included in a tem-
plate group. Assuming that a complete and valid 
template group and template have been created, a 
template may be added to a template group using 
the following steps.

1. Click on the “Template Groups” tab.
2. Select the template group named “VASARI 

Template.”
3. Group Memberships (right panel) contains 

one or more templates. Click in the check box 
next to “VARSARI_v2.”

4. Click on the icon labeled “Add or remove 
template” (Fig A3) to add the template to the 
template group.
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Exporting a Template Group
A template group can be exported for use in an 
AIM-enabled workstation using the following 
steps.

1. Select “VASARI Template” on the left 
panel.

2. Click on the icon labeled “Import or export 
a template group” (Fig A3) and select “Export.”

3. Choose a directory to save the exported 
XML file.

Using Lexicons
Lexicons are collections of standardized vocabu-
laries and user-defined terminology. Because 
various lexicons contain tens of thousands of 
terms, it can be cumbersome to find each term 
and manually enter it into an AIM template. ATB 
contains preselected terms from RadLex, caDSR 
(cancer Data Standards Registry and Repository, 
designed for a particular imaging study such as 
LIDC [Lung Image Database Consortium]), and 
VASARI vocabularies (12–14). A user-defined 
term in a custom lexicon can be added, deleted, 
or edited. A term may have one or more terms 
as its “children.” Each “child” may in turn have 
one or more of its own children. ATB users can 
also manually enter any required terms that are 
missing from a lexicon and then use these terms 
in an AIM template. Future versions of ATB will 
have the capacity to search and download terms 
directly from caDSR and BioPortal (15).

For further step-by-step instructions, refer to 
the AIM Template User’s Guide at https://wiki.
nci.nih.gov/display/AIM/AIM+Documentation. 
As the AIM project continues to evolve, new 
software products and source code will be re-
leased. Further information is provided at 
https://wiki.nci.nih.gov/display/ImagingKC/
Imaging+Knowledge+Center, which contains the 
latest news, software updates, feature requests, 
and assistance for users of AIM tools.
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Page 1224
Annotation and Image Markup (AIM) is an information model that captures the description of image 

meaning (ie, semantic image content) with user-generated markups placed on the image, calculation results 
(which may or may not be related to the markups), the source of images, and supplemental information 
into one common information source.
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AIM information can be stored in different formats, including DICOM structured reporting (DICOM 
SR), extensible markup language (XML), and Health Level Seven Clinical Document Architecture formats 
(4). These different formats enable the exchange of image metadata among medical information systems.
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AIM templates contain a number of data collection items (questions) and possible values (answers) 
for each question. Each template is created for a particular type of imaging study. The template allows 
image interpreters to rapidly choose appropriate values to describe the semantic image content in a 
standardized format.
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In general, AIM templates contain questions and answers for describing the following metadata in imag-
es: (a) anatomic entity and its characteristic; (b) imaging observation and its characteristic; (c) inference 
made by an image interpreter; and (d) geometric shape, which indicates the region of interest as defined 
by a graphical drawing placed on the image.
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AIM templates will facilitate the collection of image annotations and markups that are critical to “label-
ing” content in medical images in a human-readable and machine-accessible way, ultimately making the 
vast amount of information in the image contents accessible to clinicians and researchers..


