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Log Summary: Frame Of Reference Reliability

Name of Standard
PS 32011

Rationale for Correction:

The usage of the FOR (Frame of Reference) in the DICOM standard assumes that the FOR is always
accurate and well-defined. In fact, this is correct for e.g. spatial positions of DICOM objects, such as image
positions. However, since the content of e.g. images is the relevant information, it may happen that although
the spatial / temporal relation is correctly defined, the spatial or temporal content is not well defined and
therefore not correctly related.

Example:

A modality creates the image series (Set 1 and Set 2) which share the same FOR (FOR 1). However, the
content of the images slightly differ (because the patient might have moved in-between scans). A contourer
creates a segmentation object Object 1 based on the images in Set 1. The Object 1 uses the FOR of Set 1
to define the spatial position of Object 1. Another system displays Object 1 together with Set 2. Since the
content of Set 17 and Set 2 slightly differ in spatial position the Object 1 is displayed on a wrong position in
Set 2.

Further, several I0Ds (e.g. Spatial Fiducial) force the usage of the Frame of Reference UID in order to use
non-image coordinates.

Therefore, it is proposed to add a possibility to the FOR module to give SOP Instances the possibility to
indicate on which actual instances the definition of a used FOR was based. It's to be used for SOP
Instances that represent information derived from other objects.

Correction Wording:

Add to PS 3.3, C.7.4.1 Frame of Reference Module




Table C.7-6
FRAME OF REFERENCE MODULE ATTRIBUTES

Attribute Name

Tag

Type

Attribute Description

Frame of Reference UID

(0020,0052)

1

Uniquely identifies the frame of reference for
a Series. See C.7.4.1.1.1 for further
explanation.

Position Reference Indicator

(0020,1040)

Part of the imaging target used as a
reference. See C.7.4.1.1.2 for further
explanation.

Frame of Reference Source
Sequence

(yyyy.xxx1)

(%

Contains the attributes defining the
relationship between the Frame of
Reference UlIDs (0020,0052) and the
source instances used to derive this SOP
Instance.

One or more Items shall be included in

this sequence.
See C.7.4.1.1.3.

>Frame of Reference UID

0020,0052

| b

Uniquely identifies the Frame of
Reference of the source Images provided
in Source Image Evidence Sequence

0008,9154).

>Source Image Evidence Sequence

(0008,9154)

| b

Set of Composite SOP Instances related
to the Frame of Reference UID
(0020,0052) contained in this sequence
item.

One or more Items shall be included in

this sequence.

>>Include ‘SOP Instance Reference Macro’ Table 10-11

C.7.41.13 Frame of Reference Source Sequence

The Frame of Reference Source Sequence (yyyy,xxx1) is used to reference the SOP Instances

that contain the information content having been used in constructing the content of the actual

I0D. The referenced SOP Instances in the Source Image Evidence Sequence (0008,9154) define

the space in which the spatial and temporal content can be trusted to be consistent.

The sequence shall only contain referenced SOP instances of the lowest level of an object tree.

E.g. Segmentations maybe based on Registration SOP instances which in turn are based on

Image SOP instances. In that case, only the Image SOP instance shall be referenced.

Multiple Frame of References shall only be referenced, if the actual SOP instance itself deals with

multiple Frame of References (like e.g. a Spatial Registration I0Ds). Typically, the Frame of

Reference Source Sequence (yyyy.xxx1) will only contain one sequence item, which refers to the

Frame of Reference UID which the actual SOP instance references.

Note, that the semantic of the referenced instances in the Frame of Reference Source Sequence

(vyyy,xxx1) does not include any advice for displaying information, neither to limit the use of

other SOP instances in the reference Frame of Reference in general outside the use of the actual

SOP instance.

Note: Examples of “trusted” FOR:

1: Segmentation

The Frame of Reference Source Sequence (0020,xxxx) shall contain a sequence item for the Frame of

Reference of the Segmentation Instance and reference the image instances that define a trustful Frame

of Reference for this Segmentation i

nstance.




2: Spatial Registration object

For each Frame of Reference UID used in the Registration Sequence (0070,0308) add a corresponding
sequence item to the Frame of Reference Source Sequence (0020,xxxx) and reference the image
instances that define a trustful Frame of Reference for this Spatial Registration instance.

3: Spatial Fiducials

If Contour Data (3006,0050) is present: For each Frame of Reference UID used in the Fiducial Set
Sequence (0070,031C) add a corresponding sequence item to the Frame of Reference Source Sequence
(0020,xxxx) and reference the image instances that define a trustful Frame of Reference for this Spatial
Fiducial Instance.

‘ Add to PS 3.6, Section 6, add the following new attributes:

(yyyy,xxx1) Frame of Reference Source FrameofReferenceSourceSequen SQ 1
Sequence ce




